
 

 

 

April 29, 2013 

 

 

 

The Honorable Fred Upton 

Chairman      

House Energy and Commerce Committee 

2125 Rayburn House Office Building 

Washington, DC 20515 

 

The Honorable Henry Waxman 

Ranking Member 

House Energy and Commerce Committee 

2125 Rayburn House Office Building 

Washington, DC 20515 

 

Dear Chairman Upton and Ranking Member Waxman: 

 

As the largest trade association representing Iowa’s ethanol and biodiesel producers, the Iowa 

Renewable Fuels Association (IRFA) appreciates the opportunity to respond to your request for 

stakeholder comment on questions regarding the agricultural sector impacts of the renewable 

fuels standard (RFS). 

 

IRFA welcomes a full, fair, and factual review of the Renewable Fuel Standard by the House 

Energy and Commerce Committee.  The stakeholder questions cover a number of topics, but fail 

to touch on some important areas.  IRFA would like to draw your attention to these areas in 

addition to responding to your stakeholder questions. 

 

Livestock producers and the RFS 

 

The Committee white paper suggests that “cattle, pork, and poultry producers” are opposed to 

the RFS.  It is certainly the goal of most national livestock trade associations to convince DC 

policymakers of this, but it is simply not true.  It would be more accurate to note that some 

livestock producers have raised questions about the RFS.  In Iowa, there are many cattle, pork 

and poultry producers who support the RFS and believe it benefits their livestock operations. 

 

You have to look no further than the recently adopted position on renewable fuels by the Iowa 

Cattlemen’s Association.  In December of 2012 (after the full impact of the 2012 drought was 

known) at their state convention, Iowa’s cattle farmers stated: 

 

“WHEREAS, the production of renewable fuels and their co-products in the state of 

Iowa is beneficial to the Iowa cattle industry. 



“THEREFORE, BE IT RESOLVED, the Iowa Cattlemen’s Association support 

renewable fuels production; and legislation that promotes growth in renewable energy and 

supports initiatives that maximize access to co-products for Iowa’s cattle industry.” 

 

http://www.iacattlemen.org/CMDocs/IowaCA/POL_Policy%20Book_Web.pdf  

 

 

If you dig through enough USDA databases, you’ll discover an interesting fact.  From 1981 

through 2005, the average price a farmer received for a bushel of corn was lower than the 

average cost of production in 22 out of 25 years.  (Attachment A)  The taxpayer-funded multi-

billion dollar Farm Program kept farmers in business during this time.  The price of corn hovered 

around $2 per bushel even though it cost a corn farmer around $2.60 per bushel to grow it. 

 

During the 25 years of that era, the Texas cattlemen would buy $2 corn and have a decided 

advantage over the farmer-feeder model in Iowa.  In other words, the subsidized corn prices 

helped the large, massive cattlemen who didn’t grow, but just bought their corn.  Since 

renewable fuels have helped boost the price of corn back above the cost of production, the Iowa 

farmer-feeder model has had the economic advantage over the large “destination” corporate 

feedlot.  So if you’re a cattleman in Texas, or a hog producer in North Carolina, or you raise 

millions of chickens in Arkansas you aren’t happy about this change.  You had a pretty good 25-

year run based on subsidized corn. 

 

So ethanol is not “bad” for livestock as some groups want you to believe, but it has shifted the 

relative economics within the livestock industry.  But those, like here in Iowa, willing to adapt 

and to take advantage of distillers grains are expanding.  We have returned to a time where the 

price of corn is set by the market and not a government policy.  IRFA does not believe it is in our 

nation’s interest to return to a period of subsistence farming. 

 

 

Farm Bill and the RFS 

 

The Committee did not ask about the impact the RFS has had on the Farm Bill.  As discussed 

above, IRFA believes it is beyond doubt that expanded renewable fuels demand has reduced 

taxpayer costs associated with Farm Bill programs.  As we write, Congress is considering a new 

Farm Bill that many observers believe could be much different from those in the past.  This 

would not be possible without a more financially stable agriculture sector, and renewable fuels 

played a large role in creating that financial stability. 

 

IRFA encourages the committee to seek further input on this important topic from USDA and 

other qualified stakeholders. 

 

 

Farmer Environmental Stewardship and the RFS 

 

Some have suggested that higher commodity prices have enticed farmers to disregard effective 

land stewardship practices and “plant fence row to fence row.”  It is not surprising, however, that 

the facts paint a very different picture because what leads to poor land stewardship is not rural 

prosperity, but rural desperation. 

 

http://www.iacattlemen.org/CMDocs/IowaCA/POL_Policy%20Book_Web.pdf


When the low price of commodities pushes a farmer to the brink, they have no money to invest 

in new equipment for reduced tillage or new terraces or a cost-share wetlands project with 

NRCS.  And with a farm that might have been in their family for 100 to 150 years on the fiscal 

brink, a farmer might plant right up to that creek and or that boggy corner of the field in the 

desperate hope that just a few more bushels might be enough to keep the banker at bay. 

 

In Iowa, we all know families that lost farms in the 1980s.  Losing a farm is more than losing a 

job or land – it’s losing a legacy.  So we also remember the ads for the farmer suicide hotlines.  

To argue that farmers don’t care about the land or don’t want to hand it down to the next 

generation in good shape is just plain wrong.   

 

Instead, the farmer track record of efficiency and environmental improvement is impressive.  

Just consider the environmental improvements farmers have achieved since 1980. (Attachment 

B) 

 Land use per bushel is down 30 percent. 

 Soil loss is down 67 percent. 

 Energy use per bushel is down 43 percent. 

 GHG emissions per bushel are down 36 percent. 

 

Those improvements are coming even faster today because of renewable fuels. 

 

In 2000, before the first modern dry mill ethanol plant was built in Iowa, there were just under 

1.6 million acres enrolled in CRP.  Iowa produced 440 million gallons of ethanol that year.  But 

in 2012, Iowa had over 1.6 million acres in CRP while we produced 3.7 billion gallons of 

ethanol. 

 

Therefore, IRFA does agree that higher commodity prices impact how farmers treat the land, but 

we strongly disagree that the impact is negative.  The facts show that instead of losing CRP 

acres, farmers have taken their higher income and reinvested it back into their operation.  Simply 

put they don’t feel economic pressure to farm right up to the stream or in that boggy corner of 

the field.  Farmers now have the income to improve their farm for the next generation. 

 

According to an IRFA survey of farmers invested in renewable fuels plants (Attachment C), 

since 2005 farmers have reinvested their higher income by: 

 purchasing precision farming equipment – 63 percent; 

 instituting conservation practices like strip tilling or no tilling – 61 percent; and, 

 installing environmental protections like buffer strips or wetlands – 71 percent. 

 

In fact, I was recently told by the USDA that farmers are now the number one source of new 

wetlands.   

 

One farmer testimonial stated:  “Precision technology is making a major difference.  In our own 

operation I have seen 4-6 percent less seed usage with the automatic planter row shutoffs.  This 

saves seed, but we have to remember this is treated seed with pesticides and fungicides that are 

not being over applied.  We also have seen similar benefits from fertilizer applications where we 

utilize practices such as strip till.  We apply our fertilizer in a deep placed band then follow with 

the planter directly over the fertilizer band – eliminating fertilizer loss from sheet erosion.  This 

is not possible without using precision technology.  There is pesticide and insecticide application 

improvements using this technology in our spray application equipment and fuel savings from 



eliminating overlap with tillage.  We use RTK [real-time kinematics] guidance that provides us 

with sub inch year-by-year repeatable paths to follow.  Farmers are active environmentalists 

because we live and raise our families here, unlike the environmental activists who catch the 

headlines.  This precision technology is quickly being adopted because we have a strong 

profitable farm economy.  Investments in this technology will no doubt slow down when we 

have a slow economy.  The RFS helps maintain the rural economy, which drives investments by 

producers in this type of equipment.” 

 

It takes money to do these things.  It is clear that renewable fuels and higher commodity prices 

have led to an era of the best land stewardship practices ever.  And with farmland values rising, 

the incentive is for farmers to protect this valuable asset even better in the future – for the future. 

 

 

Committee Questions for Stakeholder Comment 

 

1. What has been the impact of the RFS on corn prices in recent years? What has been 

the impact on soybean prices? Have other agricultural commodity prices also been 

affected? 

 

The experts at the USDA have commented extensively on these questions.  IRFA has nothing to 

add. 

 

 

2. How much has the RFS increased agricultural output? How many jobs has it 

created?  Have any jobs been lost? What is the net impact on the agriculture sector? 

 

Again, the experts at the USDA have commented extensively on these questions at a national 

level.  For our tenth anniversary, IRFA recently examined the impact of renewable fuels on Iowa 

and found the last decade really has been one of progress and prosperity for rural Iowa.  The 

IRFA study highlighted the profound impact ethanol and biodiesel production have on Iowa jobs, 

Iowa income, and Iowa wealth creation (Attachment D).  Clearly, Iowa’s economy would be in a 

much different place if ethanol and biodiesel production were still at 2002 levels. 

  

Key study findings included: 

 Over the last decade in Iowa, ethanol production has increased 741%, while biodiesel 

production has increased an astounding 1,600%; 

 The portion of Iowa’s agricultural economic output attributable to the renewable fuels 

industry increased from 4.6% in 2002 to more than 37% in 2011; 

 The price of farm land in Iowa has tripled over the past decade with the average price for 

all grades of cropland increasing from $2,083 per acre in 2002 to $6,708 in 2011. 

 In 2002 the renewable fuels industry was a negligible component of Iowa’s 

manufacturing sector.  By 2011, ethanol and biodiesel production accounted for nearly 

7% of manufacturing sector output; 



 The total number of jobs in the entire Iowa economy supported by the renewable fuels 

industry has grown from about 3,500 full-time equivalent jobs in 2002 to more than 

79,000 in 2011, an increase of more than 2,000%.  By 2011, the renewable fuels industry 

directly or indirectly supported 5.4% of Iowa employment; 

 The renewable fuels industry has added $12.9 billion of income to the pockets of Iowans 

over the past decade; and, 

 The renewable fuels industry has generated $1.8 billion of tax revenue for Iowa over the 

past decade. 

In addition, along with a group of interested parties, IRFA commissioned an economic impact 

study specifically to look at the impact of the Iowa biodiesel industry (Attachment E).  The study 

found that since increased crush demand for soybeans also increases production of soybean meal, 

an increase in biodiesel use and soybean oil demand will reduce soybean meal prices to the 

benefit of Iowa’s livestock producers.  Taking into account both production costs and revenues, 

biodiesel production boosts the net income for an Iowa farmer finishing cattle by more than $16 

per head and for an Iowa hog farmer by more than $4 per head.  

 

 

 

3. Was EPA correct to deny the 2012 waiver request? Are there any lessons that can 

be drawn from the waiver denial? 

 

Yes, EPA was correct.  As noted in IRFA’s comments on the waiver requests at the time 

(Attachment F), the record was clear that the waiver proponents failed to demonstrate that the 

RFS was causing economic harm and that waiving the RFS would redress the drought-driven 

economic concerns they raised.  Maybe even more important, if the Agency assumed – for sake 

of argument – that granting a waiver would have the impact the proponents claimed, then the 

result would have been economic harm felt across the U.S. as gasoline prices increased and tens 

of thousands of corn and family livestock farmers lost income.  Subsequent experience since the 

waiver denial has only reinforced its correctness. 

 

As for lessons, we have learned that the current system is operating successfully and that it can 

withstand unsubstantiated waiver requests. 

 

 

4. Does the Clean Air Act provide EPA sufficient flexibility to adequately address any 

effects that the RFS may have on corn price spikes? 

 

Yes. 

 

 

5. What has been the impact, if any, of the RFS on food prices? 

 

Again, the experts at USDA have commented on this extensively.   The fact is that what might 

seem like a big shift in corn prices just doesn’t translate into the price people pay for food.  And 

as the Committee white paper notes, energy prices drive food prices much more than commodity 

prices. 



 

The Committee white paper notes that only a portion of the corn kernel (the starch portion 

specifically) is converted into ethanol.  The protein, oil, and fiber are converted into a range of 

feed products, most notably dried distillers grains (DDGs).  In fact, the US ethanol industry has 

become one of the largest and most important animal feed producers in the world. 

 

The Committee should note: 

 that more tons of distillers grains are produced each year by US ethanol plants than tons 

of feed are fed to every cow in every US feed lot; 

 that when it comes to the production of nutritious animal feed, US ethanol plants produce 

more tons than all the US soybean crush facilities combined; 

 that since the RFS was enacted in 2005, food inflation has averaged 2.95 percent, while 

food inflation averaged 3.47 percent during the prior 25 years; 

 that since the RFS was expanded in 2007, energy price inflation has been three times the 

rate of food price inflation; and, 

 that US ethanol producers use just 2.9 percent of the global grain supply. 

 

 

 

6. What role could cellulosic biofuels play in mitigating the potential effects of the RFS 

on corn prices? 

 

As the RFS corn discrimination clause unnecessarily precludes corn ethanol from ever being 

considered an advanced biofuel – even when it meets the statutory scientific requirements – there 

is likely to be little interplay between the two fuels within the RFS structure.  By displacing more 

expensive foreign oil, both will help reduce gasoline prices, enhance US energy security and 

improve the air we breathe. 

 

 

 

7. What impact are cellulosic biofuels expected to have on rural economies as the 

production of such fuels ramps up? 

 

Iowa is at the cutting edge in the commercialization of next generation, cellulosic biofuels.  As 

this technology expands, the geographic footprint of ethanol production could reach every state.  

But rural and agricultural areas are also poised to benefit.  Today’s incredible seed traits allow 

more seeds per acre to be planted.  This boosts crop yields from existing acres, but it also creates 

new agronomic challenges.  Today, there is often too much crop residue remaining in fields after 

harvest.  While some residue is necessary to protect soil health and to prevent erosion, the 

“extra” residue can create pest problems, prevent proper soil warming in the spring necessary for 

proper germination, and interfere with environmentally-friendly fertilization efforts.  By creating 

a market for sustainable residue removal, cellulosic biofuels create another source of income for 

farmers while helping combat emerging agronomic challenges.  Learn more about the DuPont 

Nevada Site Cellulosic Ethanol Facility here: http://biofuels.dupont.com/cellulosic-

ethanol/nevada-site-ce-facility/  

 

 

 

 

http://biofuels.dupont.com/cellulosic-ethanol/nevada-site-ce-facility/
http://biofuels.dupont.com/cellulosic-ethanol/nevada-site-ce-facility/


8. Will the cellulosic biofuels provisions succeed in diversifying the RFS? 

 

Yes.  They already have (see answer above). 

 

 

9. What is the scale of the impact of the RFS on international agricultural production 

and global land use changes? 

 

The amazing productivity of the American farmer has allowed the ethanol industry to grow 

without impacting land use change in the United States, let alone half way around the world.  

Almost every week, better data and better models are showing that the “threat” of international 

indirect land use change just isn’t real. 

 

The Committee white paper presumes that greater corn demand in the US will create “greater 

incentives to clear new land for agricultural production” (emphasis added).  This presumption 

ignores the fact that roughly two billion acres of worldwide farm land were left fallow as a result 

of US agriculture policies in the 1980s and 1990s.  Repeated Farm Bills stimulated 

overproduction of corn, which was sent onto world markets at below-production cost prices.  As 

a result, many farmers around the globe could not compete.  Their land lay fallow.  And low-

income, rural populations lost their self-sufficiency in food production. 

 

Today, world farmers are responding to the higher grain prices and production and rural incomes 

are up.  In fact, in 2012 – despite the massive US drought – the world produced the second 

largest corn crop of all time. 

 

Last year Ethiopia – the poster child of world starvation – actually produced enough grain to 

establish a formalized grain trade.  Roughly 70 percent of the world’s poor live in rural areas and 

derive their living from agriculture.  With grain prices reflecting market value, not artificially 

low due to Farm Bill programs, we’re giving the world’s poor a true chance to better their 

economic lot. 

 

According to the Food and Agriculture Organization of the United Nations (FAO): “…under-

investment in agriculture is a problem that seriously handicaps food production in the developing 

world, and that this, coupled with rural poverty, is a key driver of world hunger.  Done properly 

and when appropriate, bioenergy development offers a chance to drive investment and jobs into 

areas that are literally starving for them…bioenergy production holds great potential to revitalize 

rural economies, reduce poverty, and improve household food security.” 

http://www.fao.org/news/story/en/item/74708/icode/ 

 

The facts are clear.  Improving the world’s agricultural sector directly benefits a great majority of 

the world’s poor and hungry who rely on it for their sustenance.  Biofuels do not hurt the world’s 

poor and, in fact, may be one of the best tools for creating a better future for the world’s poor and 

hungry. 

 

 

Thank you again for the opportunity to respond to your request for stakeholder comment on the 

agricultural sector impacts of the RFS.  We appreciate your consideration of the answers 

presented above and the accompanying material, and we look forward to a thoughtful discussion 

http://www.fao.org/news/story/en/item/74708/icode/


of the RFS as the Committee continues its review throughout the year.  If you have any questions 

regarding these comments, please contact me at 515-252-6249 or mshaw@iowarfa.org. 

 

Sincerely, 

 
Monte Shaw 

Executive Director 

 

 

 

mailto:mshaw@iowarfa.org


 

 

 

 

 

Iowa Renewable Fuels Association 

Attachment A 



National Corn Statistics:

Average Cost of Production vs. Average Price Per Bushel

Year
1

Cost per 

Acre
2

Yield
3

Production Cost 

per Bushel 

(calculated)

Average 

Price per 

Bushel
3

Below Cost 

Differential 

(calculated)

2011 $537.34 147.2 $3.65 $6.20 $2.55

2010 $542.90 152.8 $3.55 $5.18 $1.63

2009 $550.70 164.7 $3.34 $3.55 $0.21

2008 $529.38 153.9 $3.44 $4.06 $0.62

2007 $443.97 150.7 $2.95 $4.20 $1.25

2006 $409.74 149.1 $2.75 $3.04 $0.29

2005 $386.88 147.9 $2.62 $2.00 ($0.62)

2004 $377.50 160.3 $2.35 $2.06 ($0.29)

2003 $354.41 142.2 $2.49 $2.42 ($0.07)

2002 $334.31 129.3 $2.59 $2.32 ($0.27)

2001 $348.53 138.2 $2.52 $1.97 ($0.55)

2000 $378.32 136.9 $2.76 $1.85 ($0.91)

1999 $364.73 133.8 $2.73 $1.82 ($0.91)

1998 $362.86 134.4 $2.70 $1.94 ($0.76)

1997 $363.73 126.7 $2.87 $2.43 ($0.44)

1996 $353.94 127.1 $2.78 $2.71 ($0.07)

1995 $333.42 113.5 $2.94 $3.24 $0.30

1994 $321.47 138.6 $2.32 $2.26 ($0.06)

1993 $287.10 100.7 $2.85 $2.50 ($0.35)

1992 $302.33 131.5 $2.30 $2.07 ($0.23)

1991 $292.55 108.6 $2.69 $2.37 ($0.32)

1990 $292.52 118.5 $2.47 $2.28 ($0.19)

1989 $284.89 116.3 $2.45 $2.36 ($0.09)

1988 $262.57 84.6 $3.10 $2.54 ($0.56)

1987 $244.57 119.8 $2.04 $1.94 ($0.10)

1986 $243.12 119.4 $2.04 $1.50 ($0.54)

1985 $277.01 118 $2.35 $2.23 ($0.12)

1984 $289.02 106.7 $2.71 $2.63 ($0.08)

1983 $258.45 81.1 $3.19 $3.21 $0.02

1982 $270.86 113.2 $2.39 $2.55 $0.16

1981 $278.60 108.9 $2.56 $2.50 ($0.06)

1 Corn Marketing Year

2 USDA http://www.ers.usda.gov/Data/CostsAndReturns/testpick.htm

3 USDA

Footnotes

National Agricultural Statistics Service:  

http://www.nass.usda.gov/Data_and_Statistics/Quick_Stats_1.0/index.asp 

RFS

http://www.ers.usda.gov/Data/CostsAndReturns/testpick.htm


 

 

 

 

 

Iowa Renewable Fuels Association 

Attachment B 



Attachment B 

 

 

 



 

 

 

 

 

Iowa Renewable Fuels Association 

Attachment C 



 

IRFA Poll: Increase in Corn Prices Means Better Environmental  

Practices by Iowa’s Farmers 

 

The Iowa Renewable Fuels Association (IRFA) recently surveyed farmers invested in Iowa 

ethanol and biodiesel plants to learn more about the impacts of increased corn prices since the 

inception of the federal Renewable Fuels Standard (RFS) in 2005. The results show that a boost 

in corn prices has allowed Iowa’s farmers to invest in better environmental practices. 

The survey asked: 

Has the increase in corn prices since 2005 allowed you to reinvest in your farming operation by: 

 

Investing in precision farming equipment? 

 

o Yes: 62.7%  

o No: 37.3% 

 

Instituting conservation practices (ridge/ strip tilling, no/modified tilling, etc.)? 

 

o Yes: 60.6%  

o No: 39.4% 

 

Improving your land with increased environmental protections (terraces, buffer strips, 

wetlands, etc.)? 

 

o Yes: 70.5%  

o No: 29.5% 

 

High corn prices have impacted how farmers treat the land.  But despite misleading attacks, the 

truth is farmers have taken their higher income and reinvested it back into their operation. 

Simply put they don’t feel economic pressure to farm right up to the stream or in that boggy 

corner of the field.  They have the income to improve their farm for the next generation. 

 



 

 

 

 

 

Iowa Renewable Fuels Association 

Attachment D 
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CONTRIBUTION OF THE RENEWABLE FUELS INDUSTRY 

TO THE ECONOMY OF IOWA: 2002-2011 

Prepared for the Iowa Renewable Fuels Association  

John M. Urbanchuk 
Technical Director - Environmental Economics 

 

June 15, 2012 

 

The renewable fuels industry has grown spectacularly over the past decade and Iowa 

has been a major participant and beneficiary.  Iowa is the nation’s largest producer of 

both ethanol and biodiesel. Between 2002 and 2011 U.S. ethanol production increased 

552% while output in Iowa grew from 440 million gallons in 2002 to 3.7 billion gallons in 

2011, an increase of 741%. The biodiesel industry is both younger and smaller than the 

ethanol industry, but Iowa accounts for more than 15% of national biodiesel output 

producing 169 million gallons in 2011 compared to approximately 10 million gallons in 

2002, an increase of nearly 1600%. 

Ethanol and biodiesel producers are part of a manufacturing sector that adds 

substantial value to agricultural commodities produced in Iowa and makes a significant 

contribution to the Iowa economy. Virtually all of the ethanol and biodiesel produced in 

Iowa is produced from corn and soybean oil and other fats produced and refined in 

Iowa.  Since feedstocks account for the largest share of production costs and most 

other inputs -- from labor to electricity and natural gas -- are procured locally, the Iowa 

economy benefits more directly from renewable fuels production than most other states. 

As discussed in greater detail below, key findings of the analysis include the following 

points: 
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 The economic activity associated with agriculture output created by the renewable fuels 

industry increased from 4.6% of the value added to Iowa’s economy by agriculture in 

2002 to more than 37% in 2011.  

 The price of farm land in Iowa has tripled over the past decade with the average price for 

all grades of cropland increasing from $2,083 per acre in 2002 to $6,708 in 2011.  When 

viewed in the context of the number of acres planted to principal crops, the aggregate 

value of cropland in Iowa has increased from $51.2 billion in 2002 to $165.9 billion in 

2011, an increase of 224%.  

 In 2002 the renewable fuels industry was a negligible component of Iowa’s 

manufacturing sector.  By 2011, ethanol and biodiesel production accounted for nearly 

7% of manufacturing sector output. 

 The total number of jobs in the entire Iowa economy supported by the renewable fuels 

industry (including agriculture) has grown from about 3,500 full-time equivalent jobs in 

2002 to more than 79,000 in 2011, an increase of more than 2000%.  By 2011, the 

renewable fuels industry directly or indirectly supported 5.4% of Iowa employment. 

 The renewable fuels industry has added $12.9 billion of income to the pockets of Iowans 

over the past decade. 

 The renewable fuels industry has generated $1.8 billion of tax revenue for Iowa over the 

past decade. 

Table 1 summarizes the growth in Iowa ethanol and biodiesel production, use of corn for ethanol 

and fats and oils for biodiesel production, and total expenditures for renewable fuels production 

from 2002 to 2011. 
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Table 1 
Renewable Fuel Production, Feedstock use, and Expenditures 

2002-2011 

  Ethanol Biodiesel Corn 
Fats & 

Oils Ethanol Biodiesel  
  Production Production Used Used Expenditures Expenditures 
  (Mil Gal) (Mil Gal) (Mil bu) (Mil lb) (Mil $) (Mil $) 

2002 440 10            160           75.5  $502.8  $16.8 
2003 598 10            217           75.5  $719.8  $21.7 
2004 859 15            312         113.3  $1,079.9  $39.4 
2005 1100 20            400         151.0  $1,451.7  $42.3 
2006 1500 60            545         453.0  $2,201.3  $134.8 
2007 1900 70            691         528.5  $3,616.1  $241.0 
2008 2750 80         1,000         604.0  $6,785.1  $357.5 
2009 3200 85         1,164         641.8  $5,945.5  $265.9 
2010 3500 48         1,273         362.4  $7,063.2  $173.4 
2011 3700 169         1,345      1,276.0  $10,952.5  $805.9 

  
Source:  EIA; USDA; IRFA 

Methodology 

The spending associated with renewable fuels production circulates throughout the entire Iowa 

economy several fold. Consequently this spending stimulates aggregate demand, supports the 

creation of new jobs, generates additional household income, and provides tax revenue for the 

State and local governments.  We estimated the impact of the renewable fuels industry on the 

Iowa economy over the past decade by applying expenditures by the relevant supplying industry 

to the appropriate final demand multipliers for value added output, earnings, and employment.   

The multipliers used in this study are from the IMPLAN (Impact Analysis for Planning) economic 

impact model for Iowa and were based on 2010 data. IMPLAN models provide three economic 

measures that describe the economy: value added, income, and employment.  

 Value added is the total value of the goods and services produced by businesses in the 

county and are generally referred to as GDP.  It is equivalent to the sum of labor income, 

taxes paid by the industry, and other property income or profit.  

  Labor income is the sum of employee compensation (including all payroll and benefits) 

and proprietor income (income for self-employed work).  In the case of this analysis, 
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demand for corn, soybeans, and other feedstocks to produce ethanol and biodiesel 

supports farm income through higher crop receipts than would be the case without 

biofuel production. The impact of this higher farm income is evaluated on a gross basis 

in this analysis.  That is, the model does not factor in the distributional effects on 

consumers from higher grain and oilseed prices (i.e. reduced spending on non-food 

goods and services). 

 Employment represents the annual average number of employees, whether full or part-

time, of the businesses producing output. Income and employment represent the net 

economic benefits that accrue to Iowa as a result of increased economic output.  

Three types of effects are measured with a multiplier: direct, indirect, and induced effects. The 

direct effect is the known or predicted change in the economy. The indirect effect is the 

business-to-business transactions required to produce the direct effect (i.e. increased output 

from businesses providing intermediate inputs). Finally, the induced effect is derived from 

spending on goods and services by people working to satisfy the direct and indirect effects (i.e. 

increased household spending resulting from higher personal income).  

Contribution of the Renewable Fuels Industry  

The contribution of the renewable fuels industry to Iowa over the past decade is detailed in 

Table 2.  This reflects the total impact on GDP and earnings from ethanol and biodiesel 

manufacturing and the agriculture sector, and the direct, indirect and induced impact on 

employment. 
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Table 2 
Contribution of the Renewable Fuels Industry to Iowa 

      Estimated     

  GDP Earnings 
Tax 

Revenue Direct Indirect Induced Total 

 
(Mil $2012) (Mil 2012$) (Mil 2012$) (Jobs) (Jobs) (Jobs) (Jobs) 

2002 $245.5 $157.7 $21.4 1,447 1,127 942 3,516 
2003 $350.3 $225.1 $30.7 2,047 1,629 1,345 5,020 
2004 $528.9 $339.7 $47.3 3,096 2,448 2,029 7,573 
2005 $705.9 $453.7 $65.0 4,137 3,270 2,709 10,116 
2006 $1,104.6 $708.1 $103.1 6,498 5,034 4,229 15,762 
2007 $1,824.0 $1,168.7 $170.8 10,469 8,559 6,980 26,008 
2008 $3,376.7 $2,166.0 $313.4 19,248 16,051 12,936 48,235 
2009 $2,935.9 $1,884.5 $263.9 16,980 13,749 11,255 41,984 
2010 $3,418.6 $2,198.1 $307.8 19,853 16,044 13,127 49,025 
2011 $5,561.6 $3,561.5 $502.7 31,085 26,871 21,272 79,229 

 

The most significant contribution to Iowa from the renewable fuels industry comes from 

agriculture.  This is not surprising considering the importance of feedstocks (corn, soybean oil, 

and other fats and oils) as inputs for biofuels production.  For example the amount of corn 

required to produce Iowa’s ethanol industry increased from an estimated 160 million bushels, or 

8.1% of Iowa’s corn crop) in 2002 to 1,345 million bushels in 2012, or 57% of Iowa corn 

production.  Since most, if not all, of this corn is grown and marketed by Iowa farmers the 

ethanol industry contributes a significant share of cash receipts (income) for farmers.  Similarly 

most of the soybean oil and other biodiesel feedstocks are produced in Iowa from soybeans 

grown by Iowa farmers and fats supplied by Iowa livestock producers. 

One indication of the impact of increased demand and revenue from corn and soybeans is 

reflected in the price of farm land.  Figure 1 contrasts the average price of farmland (all grades) 

with the price of corn over the past decade.  
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Corn prices have become imbedded in farmland prices. According to the Iowa Land Value 

Survey conducted and published by Iowa State University the price of farm land in Iowa has 

tripled over the past decade with the average price for all grades of cropland increasing from 

$2,083 per acre in 2002 to $6,708 in 20111.  This has provided a significant boost to the net 

worth of Iowa farmers.  When viewed in the context of the number of acres planted to 

principal crops, the aggregate value of cropland in Iowa has increased from $51.2 billion in 

2002 to $165.9 billion in 2011, an increase of 224%.2  While not all of this gain is directly 

linked to the renewable fuels industry, higher demand for corn and soybeans for oil to 

produce ethanol and biodiesel has played a significant role in supporting the increase in 

agricultural land values. 

 

                                                      
1 http://www.extension.iastate.edu/agdm/wholefarm/html/c2-72.html 
2 Source: USDA/NASS Crop Production Annual Summary. Crops included are corn, sorghum, oats, 
barley, rye, winter wheat, Durum wheat, other spring wheat, rice, soybeans, peanuts, sunflower, cotton, 
dry edible beans, potatoes, canola, proso millet, sugar beets, and all hay.  
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Over the past decade the renewable fuels industry has: 

 Increased the size of the Iowa economy.  The contribution of renewable fuels to Iowa 

GDP has increased from 0.2% in 2002 to nearly 4% in 2011.  The GDP associated with 

agriculture output created by the renewable fuels industry increased from 4.6% to more 

than 37% of Iowa GDP originating in agriculture between 2002 and 2011.  In 2002 the 

renewable fuels industry was a negligible component of Iowa’s manufacturing sector.  By 

2011, ethanol and biodiesel production accounted for nearly 7% of manufacturing sector 

output. 

 Jobs are created from the economic activity supported by ethanol and biodiesel 

production. While ethanol and biodiesel production is not a labor-intensive industry, the 

economic activity resulting from the full activities of the biofuels industry supports a much 

larger number of jobs in the economy. Since renewable fuels production uses feedstocks 

produced by Iowa farmers, the ethanol and biodiesel industry has the largest impact on 

agriculture, supporting as many as 28,500 direct farm and farm-related jobs.  Most of the 

agriculture jobs supported by the renewable fuels industry are farm workers and laborers 

associated with grain and oilseed production.  However, a wide range of jobs in support 

activities related to crop production ranging from farm managers and bookkeepers to 

farm equipment operators are supported by biofuel production.  When the indirect and 

induced effects are considered, the total number of jobs in the entire Iowa economy 

supported by the renewable fuels industry (including agriculture) has grown from about 

3,500 full-time equivalent jobs in 2002 to more than 79,000 in 2011.  By 2011, the 

renewable fuels industry directly or indirectly supported 5.4% of Iowa employment. 

Increased economic activity and new jobs result in higher levels of income for Iowans.  

 The renewable fuels industry has added an aggregate $12.9 billion in income to the 

pockets of Iowa households over the past decade. 
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 The renewable fuels industry also has contributed to Iowa in terms of tax receipts from 

personal and corporate income.  Using tax revenue as a share of GDP as a basis for 

computation, the increase in economic activity supported by the renewable fuels industry 

has generated $1.8 billion of tax revenue for Iowa over the past decade. 

Caveats 

This analysis focuses on the impact to the Iowa economy from production of ethanol and 

biodiesel over the past decade.  Absent from the analysis is the impact of construction from new 

capacity.  As indicated above, more than 3 billion gallons of new ethanol and 200 million gallons 

of biodiesel capacity were constructed in Iowa over the past decade.  The expenditures 

associated with this construction activity totaled more than $6.5 billion over the decade.  The 

size of the impact of this activity on Iowa was dependent on the share of equipment and 

materials procured from Iowa manufacturers and the length of construction activity.  The 

economic activity from construction is transient, that is, it ends when construction is completed 

and is replaced by the permanent activity generated by ongoing operations.  Reflecting this, the 

estimates discussed in this report are conservative. 

Conclusion 

The renewable fuels industry has emerged as a major contributor to the Iowa economy over the 

past decade in virtually all measures.  Perhaps the most significant contribution of ethanol and 

biodiesel production is the increased demand for corn, soybean oil, and other agricultural 

products produced in Iowa.  The growth of biofuel production has generated cash income for 

Iowa farmers and improved net worth by supporting increases in the value of their major asset – 

farmland. 

Importantly the number of jobs in all sectors of the economy supported by the renewable fuels 

industry has become a significant source of employment for Iowans. 

As the renewable fuels industry expands and diversifies regarding new feedstocks and 

technology the contribution of renewable fuels to Iowa will continue to expand.  New feedstocks 

will create new market opportunities for Iowa farmers and new technologies will require new 

capital expenditures..  
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The renewable fuels industry has grown spectacularly over the past decade and Iowa 

has been both a major participant and beneficiary.  Iowa is the nation’s largest producer 

of ethanol and biodiesel. The biodiesel industry is both younger and smaller than the 

ethanol industry, but Iowa accounts for about 17 percent of national biodiesel output 

and produced an estimated 184 million gallons in 2012, 11 percent more than 2011 and 

18 times as much as in 2002.  

Objective 

Biodiesel producers are part of a manufacturing sector that adds substantial value to 

agricultural commodities produced in Iowa and makes a significant contribution to Iowa 

agriculture.  The objective of this analysis is to identify and quantify the impact of the 

Iowa biodiesel industry on the Iowa agricultural economy by estimating what the impact 

on Iowa corn, soybean, and livestock producers would be in the absence of the Iowa 

biodiesel industry.  

Impact of Biodiesel on Commodity Prices 

Iowa is the nation’s leading biodiesel producer with the second largest biodiesel 

capacity (after Texas).  According to the Iowa Renewable Fuels Association (IRFA), 

Iowa’s 12 biodiesel plants have rated capacity of 314.5 million gallons and produced 
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184 million gallons of biodiesel in 20121 accounting for about 17 percent of total U.S. biodiesel output.  

Virtually all of the biodiesel produced in Iowa is produced from soybean oil, industrial grade corn oil, 

canola oil, and other fats produced and refined in Iowa. The increased demand for industrial grade corn 

oil as a biodiesel feedstock has created a new value stream for Iowa’s ethanol industry that is benefitting 

both biodiesel and ethanol producers. Since feedstocks account for the largest share of production costs 

and most other inputs -- from labor to electricity and natural gas -- are procured locally, Iowa farmers and 

the agriculture economy benefits more directly from renewable fuels production than most other states. 

Biodiesel is produced from a wide range of potential feedstocks including soybean oil, canola oil, 

industrial grade corn oil, animal fats and tallow, and recycled cooking oils and grease.  Energy 

Information Administration (EIA) statistics indicate that nearly 6 billion pounds of fats and oils were used 

to produce 781 million gallons of biodiesel during the first nine months of 2012.2  As shown in Figure 1 

soybean oil is the primary biodiesel feedstock in the U.S. accounting for nearly 55 percent of biodiesel 

output.  Industrial grade corn oil accounted for 7 percent of biodiesel production while the remaining 

feedstocks were more or less equally split among animal fats and tallow, yellow grease and recycled oils, 

and other vegetable oils.  

                                                      
1 http://www.iowarfa.org/biodiesel_refineries.php 
2 U.S. Energy Information Administration, Form EIA-22M "Monthly Biodiesel Production Survey" 
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Reflecting the large concentration of soybean processing facilities in Iowa, the state’s biodiesel industry 

uses a larger share of soybean oil as a feedstock than other states. As reported by IRFA and shown in 

shown in Figure 2, the Iowa biodiesel industry used nearly one billion pounds of soybean oil in 2012 to 

produce biodiesel, nearly 72 percent of total feedstock use.  In addition Iowa biodiesel producers used 

approximately 250 million pounds of animal fats, 111 million pounds of canola oil, 23 million pounds of 

industrial grade corn oil, and 9 million pounds of used cooking oil as biodiesel feedstock in 2012.  A vast 

majority of the raw material for biodiesel production in Iowa is procured locally.   

Soybean Oil 

Industrial Corn 
Oil 

Other Oils 

Animal Fats & 
Tallow 

Yellow Grease 
and Recycled 

Oils 

Figure 1 
U.S. Biodiesel Feedstocks: 2012 (5.9 Bil lbs) 
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Soybean oil is one of the two principal co-products of soybean processing and Iowa is the nation’s 

largest soybean producer.  Increased use of soybean oil raises soybean oil prices and moderates 

soybean meal prices. Since soybeans compete with corn for land, higher soybean prices also have a 

positive impact on corn prices.  Iowa is also the nation’s largest corn producer.  Consequently, higher 

biodiesel production raises both soybean and corn prices and boosts revenue for Iowa crop farmers.  

Since increased crush demand for soybeans also increases production of soybean meal, an increase in 

biodiesel use and soybean oil demand will reduce soybean meal prices to the benefit of Iowa’s livestock 

producers.  

A recent analysis of the impact of biodiesel demand on soybean meal prices indicated that over the five 

year period 2005 to 2009 a 10 percent increase in the demand for soybean oil resulted in a five cents per 

pound increase in the price of soybean oil, $0.24 per bushel increase in soybean prices and $12.90 per 

ton decrease in soybean meal prices (Bard and Schroeder 2012). Applying these changes to the average 

prices of these three commodities over the five-year period suggests a demand elasticity of 0.143 for 

soybean oil, 0.29 for soybeans and -0.047 for soybean meal.3  In other words, all other things held 

                                                      
3 These studies do not include the impact on Distillers dried grains or other fats and oils.  In order to calculate the 
impact of changes in soybean oil demand (and soybean oil prices) on DDG, tallow and lard prices we estimated 
price elasticities for these products from OLS regressions on annual data of wholesale prices reported by USDA.  

Used Cooking 
Oil 

Animal Fats & 
Tallow 

Canola Oil 

Industrial Corn 
Oil 

Soybean Oil 

Figure 2 
Iowa Biodiesel Feedstocks: 2012 (1.4 Bil lbs) 
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constant, a 10 percent increase in soybean oil demand would increase soybean oil prices by 14.3 

percent; soybean prices 2.9 percent, and reduce soybean meal prices by 4.7 percent.  

The impacts of changes in soybean and soybean oil prices on corn and the cross price effects on beef 

were estimated and reported in an analysis of the impact of biofuels on crop and food prices published 

by economists at the Federal Reserve Board.  Using data from the USDA and FAPRI they estimate that 

a one percent increase in soybean prices will increase corn prices about 0.65 percent; one percent 

increase in corn prices will push up beef prices on 0.1 percent while a one percent increase in soybean 

prices will push up beef prices by 0.06 percent. (Baier et. al. 2009, p. 11). 

We estimate that demand for soybean oil for biodiesel production in 2012 increased an estimated 29 

percent over year-ago levels.  As shown in Table 1, applying these demand elasticities to 2011 

marketing year prices suggests that in the absence of the Iowa  biodiesel industry in 2012, Iowa soybean 

prices would have been 8.3 percent lower; corn prices 5.4 percent lower; and beef cattle and hog prices 

one percent lower.4 However, soybean meal and Distillers dried grains prices would have been 13.6 

percent and five percent higher, respectively. 

Table 1 
Impact of a 29% Increase in Soybean Oil Demand from Biodiesel  

  Without Change Actual 
  Biodiesel Due to 2011/12 
  Price Biodiesel Price 
Soybeans ($/bu) $11.56 8.3% $12.60 
Soybean Meal ($/ton) $429.20 -13.6% $377.67 
DDG 65% ($/ton) $235.30 -5.0% $224.13 
DDG 10% ($/ton) $78.54 -5.0% $74.81 
Corn ($/bu) $5.87 5.4% $6.20 

 

It is important to note that these impacts are estimated to result solely from a 29 percent increase in 

soybean oil used for biodiesel in 2012. Impacts from other biodiesel factors such as increased demand 

for animal fats are discussed in subsequent sections.  
                                                                                                                                                                                           
This analysis indicates that the elasticity of DDG prices with respect to soybean meal and corn prices is 0.4665 and 
the elasticities of edible tallow and lard prices to soybean oil prices are 0.881 and 0.893, respectively. 
4 While the FRB study does not specifically reference an impact on hogs, we have assumed the same change for 
hog prices as was indicated for cattle. 
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Biodiesel Impact on Industrial grade corn oil 

Ethanol producers have begun to extract industrial grade corn oil from Distillers dried grains with solubles 

(DDGS) for use as a biodiesel feedstock.  Typically this oil is of lower quality than that produced by corn 

wet mills for the food market but is an excellent biodiesel feedstock. The use of industrial grade corn oil 

provides several benefits to ethanol and biodiesel producers and livestock feeders.  First industrial grade 

corn oil provides an additional revenue stream for ethanol producers which can help offset high corn 

prices.  Since industrial grade corn oil is a co-product and is typically priced at a discount to crude 

soybean oil, it provides biodiesel producers with competitive alternative feedstock, thereby enhancing 

biodiesel returns.  Finally, separating industrial grade corn oil from DDGS changes the nutritional value of 

Distillers grains by increasing the protein content and reducing the amount of fat.   

According to IRFA 33 of Iowa’s 35 dry mill ethanol plants extract industrial grade corn oil.  These plants 

represent more than 3 billion gallons of ethanol production utilizing nearly 1.1 billion bushels of corn.  

Using an average industrial grade corn oil yield of 0.6 pounds per bushel, this equates to approximately 

656 million pounds of industrial grade corn oil.  

Information provided by major industrial grade corn oil marketers suggests that approximately 70 percent 

of Iowa industrial (non-food) corn oil was sold as a biodiesel feedstock in 2012. Industrial grade corn oil 

extracted by dry mill ethanol plants typically has a high free-fatty-acid composition and a high content of 

waxes and other chemicals that make it unsuitable for human consumption.  Consequently this industrial 

grade corn oil trades at a discount to food-grade oil that makes it competitive with animal fats and yellow 

grease.  Discussions with biodiesel producers indicate that industrial or non-food grade corn oil is priced 

in correlation with crude (or unrefined) soybean oil. To reflect this relationship we have assumed that 

industrial grade corn oil is priced at 80 percent of crude soybean oil as a biodiesel feedstock.  At an 

average price of $0.51 per pound for crude soybean oil5, this equates to $0.41 per pound and amounts to 

$55 million of additional revenue for Iowa’s ethanol industry.  

  A 100 MGY dry mill ethanol plant that extracts 0.6 pounds of industrial grade corn oil for every bushel of 

corn would produce 24 million pounds of industrial grade corn oil and add $0.087 cents of revenue to 

each gallon of ethanol marketed.  Based on industry reports that 70 percent of Iowa industrial grade corn 

oil is sold as a biodiesel feedstock, the biodiesel share accounts for as much as 6.6 cents per gallon of 

                                                      
5 Cash market prices, Wall Street Journal. 
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net revenue for a dry mill ethanol plant increasing profitability by 55 percent.6 The impact of industrial 

grade corn oil used for biodiesel on net revenue for a typical 100 million gallon Iowa dry mill ethanol plant 

producing at 110 percent of capacity that extracts industrial grade corn oil is illustrated in Table 2. 

Table 2 
Impact of Industrial Grade Corn Oil  

100 MGY Iowa Dry Mill Ethanol Plant: 2012 

 

Corn Oil 
Extraction 

“No 
Biodiesel” 

 
Corn Oil 

Extraction 
“With 

Biodiesel” 

OPERATING COSTS $/gal $/gal 

Corn  $2.475 $2.475 
Enzymes, Yeast, Chemicals, 
Denaturant $0.159 $0.159 
Natural Gas ($/MCF) $0.131 $0.131 
Labor $0.059 $0.059 
Other Operating Costs $0.130 $0.130 
Net Operating Costs $2.947 $2.947 

   REVENUE $/gal $/gal 

Ethanol (FOB, IA $/gal) $2.231 $2.231 
DDG (10% Iowa $239/ton) $0.749 $0.749 
Industrial grade corn oil ($0.41/lb) $0.0210 $0.087 
Total Revenue $3.002 $3.067 
EBIDTA $0.0590 $0.119 

   Biodiesel Impact  $0.066 

 

Impact of biodiesel demand for beef tallow and white grease on the value of beef cattle and hogs.  

In addition to soybean and industrial grade corn oil, Iowa biodiesel producers also have available a range 

of other feedstocks including beef tallow and white grease.  These feedstocks are byproducts of the 

                                                      
6 We have assumed that in the absence of the biodiesel industry, a dry mill plant would lose the full 70 percent of 
the biodiesel feedstock market.  The actual decline is likely to be somewhat smaller since reduced biodiesel 
demand would reduce industrial corn oil prices which would stimulate other non-food use.  However, given the role 
of industrial corn oil as a biodiesel feedstock the new equilibrium demand and price is expected to be lower than in 
the presence of the biodiesel industry. 
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livestock slaughter and rendering industry.  Increased use of these products as biodiesel feedstocks 

increases demand for livestock.  EIA reports that 793 million pounds of beef tallow, white grease and 

poultry fat were used as a biodiesel feedstock in the first 9 months of 2012.  This suggests an annual 

rate of nearly 1.1 billion pounds for the full year.  USDA reports production, prices, and per head values 

for the primary byproducts beef tallow, lard, and choice white grease.7  These data can be applied to 

cattle and calf and hog slaughter numbers for Iowa to estimate production.   

A recent study on the impact of biodiesel demand on animal fats and tallow prepared for the National 

Biodiesel Board by Centrec Consulting indicates that biodiesel demand accounts for 60 to 72 percent of 

the increase in the value per head of these by products for beef cattle over the past five years and 60 to 

74 percent of the increase in the value per head for hogs (Centrec 2012). 

We estimate the contribution of biodiesel to byproduct values using yields published by USDA, 2012 

average prices for edible and inedible tallow for cattle and lard and choice white grease for hogs, and 

changes in byproduct prices caused by biodiesel demand.  Applying the price elasticities for tallow and 

lard with respect to soybean oil discussed in footnote 3, in the absence of an Iowa biodiesel industry, 

tallow, lard, and white grease prices would be about 36 percent lower than actual.  As shown in Tables 3 

and 4 byproduct values for cattle would be $12.21 per head lower than current values and hog byproduct 

values would be $1.11 per head lower without Iowa biodiesel production. 

Table 3 
Impact of Byproduct Demand on Iowa Cattle 

 
  Edible Inedible Total 

  Tallow Tallow Tallow 

Actual (2012)       

Yield (lb/cw) 1.20 4.50   

Actual Price ($/lb) $0.44 $0.48   

Value ($/cwt) $0.53 $2.17 $2.70 

Value ($/hd) $6.56 $27.11 $33.68 

Without Biodiesel       

Price ($/lb) $0.28 $0.31   

Value ($/cwt) $0.34 $1.38 $1.72 

Value ($/hd) $4.18 $17.29 $21.47 

Biodiesel Impact ($/hd)     $12.21 

                                                      
7 USDA/AMS Weekly Byproduct Drop Value Cattle, LS 441, and Hogs, LS 446. 
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Table 4 
Impact of Byproduct Demand on Iowa Hogs 

 
    Ch. White   

  Lard Grease Total 

Actual (2012)       

Yield (lb/cw) 1.72 0.50   

Actual Price ($/lb) $0.52 $0.42   

Value ($/cwt) $0.89 $0.21 $1.10 

Value ($/hd) $2.44 $0.57 $3.01 

Without Biodiesel       

Price ($/lb) $0.33 $0.26   

Value ($/cwt) $0.56 $0.13 $0.69 

Value ($/hd) $1.54 $0.36 $1.91 

Biodiesel Impact ($/hd)     $1.11 
 

Impact of the Iowa biodiesel industry on Iowa farms. 

The impact of biodiesel production and demand on commodity prices has a substantial impact on the 

profitability of Iowa crop and livestock farms.  We evaluated the impact of biodiesel on three specific farm 

operations. 

1. A row crop farmer with 800 acres split 50/50 between corn and soybeans. 

A farm that primarily grows corn and soybeans benefits substantially from the Iowa biodiesel industry 

realizing increased net revenue through higher commodity prices. Holding acres planted constant, 

commodity production and the associated costs will not change, but farm cash receipts in the 

absence of the biodiesel industry will fall due to lower crop prices, resulting in lower net farm 

revenues.   
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Table 5 
Impact of Biodiesel on an 800 Acre Iowa Corn and Soybean Farm 

 
  Actual Actual Actual 

  2011/12 2011/13 2011/14 

  Corn Soybeans Aggregate 

Yield per acre (bu) 172.0 50.5   

Ave Farm Price ($/bu) $6.20 $12.60   

Gross Revenue ($/ac) $1,066.40 $636.30 $1,702.70 

Var. Oper Costs ($/ac) $299.12 $208.85 $507.97 

Net Revenue ($/ac) $767.28 $427.45 $1,194.73 

Net Revenue 400 ac $306,912 $170,980 $477,892 

      Without Without Without 

  Biodiesel Biodiesel Biodiesel 

  Corn Soybeans Aggregate 

Yield per acre (bu) 172.0 50.5   

Ave Farm Price ($/bu) $5.87 $11.56   

Gross Revenue ($/ac) $1,008.87 $583.64 $1,592.51 

Var. Oper Costs ($/ac) $299.12 $208.85 $507.97 

Net Revenue ($/ac) $709.75 $374.79 $1,084.54 

Net Revenue 400 ac $283,899 $149,915 $433,814 

Change in Net Revenue -$23,013 -$21,065 -$44,078 
 

Variable production costs for a corn and soybean farm were taken from the estimated costs of crop 

production for Iowa published by the Iowa Agricultural Extension Service.  If no changes are made to 

planting and production, the only impact on crop farmers from no biodiesel production will be 

provided by lower corn and soybean prices.  Applying the price increases resulting from a 29 percent 

increase in 2012 soybean oil use for biodiesel discussed above to 2011/12 marketing year farm-level 

prices indicates that the total net typical Iowa farm with 400 acres each of corn and soybeans would 

realize a 9.2 percent decline ($44,078) in  net revenue if there were no Iowa biodiesel industry.  

2. Impact on a farmer feeder with 1,200 acres split 50/50 between corn and soybeans who feeds 3,500 

cattle per year. 

An Iowa farmer who grows corn and soybeans and feeds 3,500 head of cattle annually benefits 

substantially from the biodiesel industry.  As shown in Table 6, net returns from 600 acres each of 
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corn and soybeans benefit from higher crop prices.   Without an Iowa biodiesel industry, net 

revenues from crops would decline by 9.2 percent, or $66,177. 

The current environment is challenging for the cattle industry both nationally and in Iowa. Estimated 

returns for finishing steer calves to choice slaughter weights published by the Iowa Cooperative 

Extension Service indicate that Iowa cattle feeders lost money in 2012. However, the absence of an 

Iowa biodiesel industry would have resulted in a larger loss than actually occurred.   

An Iowa farmer who feeds cattle benefits from the biodiesel industry primarily through higher 

revenues. Without a biodiesel industry a farmer that feeds 3,500 head would realize modestly lower 

production costs despite higher protein (DDG) prices.  In large part this is due to a smaller credit for 

on farm feed use. Estimated budgets for Iowa cattle feeding published by the Iowa Agricultural 

Extension Service indicate that each head of cattle consumes 47.7 bushels of corn and nearly one 

ton of protein.  ISU livestock economists report that Iowa cattle feeders feed relatively little soybean 

meal using instead Distillers grains, corn gluten and syrup as a protein source. In place of expensive 

hay, Iowa cattle feeders use crop residues such as corn stalks and soybean straw which is readily 

available. Distillers grain prices are affected both by corn (the feedstock) and soybean meal (the 

competition) prices.   In the absence of an Iowa biodiesel industry, lower corn prices are partially 

offset by higher Distillers dried grains prices.  

Revenue from marketings for cattle is higher than would be the case without a viable biodiesel 

industry. The change in revenue shown in Table 6 results from the price impacts on cattle from 

increased demand for soybean oil as discussed earlier and byproduct demand shown in Table 3. 

Because of the impact of demand for fats and oils to produce biodiesel, the biodiesel industry 

supports higher byproduct (inedible and edible tallow) values that are reflected in the selling price for 

finished steers. As a result without a biodiesel industry, an Iowa farmer who feeds 3,500 head would 

realize a loss of $76,231, three and a half times more than with a biodiesel industry. The bottom line 

is that biodiesel has a net positive impact on finishing cattle in Iowa. 

In addition, aggregate net profit for a farmer who grows corn and soybeans and feeds 3,500 head of 

cattle would fall $121,251 in the absence of biodiesel production. In other words the biodiesel 

industry boosts net farm profit by 17 percent. The details of the impact of biodiesel on a combined 

corn, soybean and cattle feeding operation are detailed in Table 6. 
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Table 6 
Impact of Biodiesel Industry on an Iowa Farm Growing 

600 Acres of Corn, 600 Acres of Soybeans and Feeding 3,500 Cattle 

  Actual Actual Actual 
 

Without Without Without 

  2011/12 2011/12 2011/12 
 

Biodiesel Biodiesel Biodiesel 

  Corn Soybeans Crops 
 

Corn Soybeans Crops 

Yield per acre (bu) 172.0 50.5   
 

172.0 50.5   

Ave Farm Price ($/bu) $6.20 $12.60   
 

$5.87 $11.56   

Gross Revenue ($/ac) $1,066 $636 $1,703 
 

$1,009 $584 $1,593 

Var. Oper Costs ($/ac) $299 $209 $508 
 

$299 $209 $508 

Net Revenue ($/ac) $767 $427 $1,195 
 

$710 $375 $1,085 

Total Crop Net Revenue   $460,368 $256,470 $716,838 
 

$425,849 $224,872 $650,721 

   Without Biodiesel              ($66,117) 

          Assumptions   Value   Assumptions   Value 

Cattle Fed (head) 3,500     
 

3,500     

Steer Price ($/cwt) $122.39  
 

  
 

$121.12  
 

  

Market weight (lbs) 1,250      
 

1,250      

PRODUCTION COST       
 

      

Corn $6.20 
 

$1,035,090  
 

$5.87 
 

$979,247  

DDG (30% dry, 70% wet) $119.61 
 

$397,690  
 

$125.57 
 

$417,506  

Crop Residues $35.00 
 

$44,345  
 

$35.00 
 

$44,345  

Minerals & Nutrients   
 

$56,000  
 

  
 

$56,000  

Purchase Price   
 

$4,166,334  
 

  
 

$4,124,671  

Other Operating Costs   
 

$301,105  
 

  
 

$301,105  

Credit for on farm feed   
 

($460,368) 
 

  
 

($425,849) 

Total Costs     $5,540,196  
 

    $5,497,025  

REVENUE       
 

      

Marketings     $5,354,599 
 

    $5,256,294  

Credit for manure   
 

$164,500  
 

  
 

$164,500  

Total Revenue     $5,519,099  
 

    $5,420,794  

Net Profit from Cattle     ($21,097)       ($76,231) 

   Without Biodiesel              ($55,134) 

Total Net Crops & Cattle     $695,741        $574,490  

   Without Biodiesel        
 

    ($121,251) 
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3. Impact on a farmer feeder with 1,200 acres split 50/50 between corn and soybeans that finishes 

16,000 hogs per year. 

An Iowa farmer who grows corn and soybeans and finishes hogs also benefits from the biodiesel 

industry. The impact of biodiesel on crop profitability for the hog farmer that grows 600 acres each of 

corn and soybeans is the same as for a cattle feeder.  In the absence of a biodiesel industry profits 

from producing and marketing corn and soybeans would fall $66,117 or 9.2 percent. 

Without a biodiesel industry, higher costs for soybean meal and Distillers grains virtually offset lower 

corn prices.  When also factoring in a smaller credit for on farm feed use, in the absence of the 

biodiesel industry total production costs for hogs are higher. Increased demand for fats and oils as 

shown in Table 4 supports a higher market hog price through increased lard and choice white grease 

byproduct values than would be the case in the absence of a biodiesel industry. As a result without a 

biodiesel industry, an Iowa farmer who weans and finishes 16,000 hogs would realize a loss of nearly 

$118,000, more than twice than with a biodiesel industry. The bottom line is that biodiesel has a net 

positive impact on weaning and finishing hogs in Iowa. 

When combined with net revenues from corn and soybeans, an Iowa farmer who grows both corn 

and soybeans and finishes 16,000 hogs annually earned $130,851 (or 19.7 percent) more in net 

profit than would be the case in the absence of a biodiesel industry. The details of the impact of 

biodiesel on a combined corn, soybean and hog finishing operation are detailed in Table 7. 
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Table 7 
Impact of Biodiesel Industry on an Iowa Farm Growing 

600 Acres of Corn, 600 Acres of Soybeans and Finishing 16,000 Hogs 

  Actual Actual Actual 
 

Without Without Without 

  2011/12 2011/12 2011/12 
 

Biodiesel Biodiesel Biodiesel 

  Corn Soybeans Crops 
 

Corn Soybeans Crops 

Yield per acre (bu) 172.0 50.5   
 

$172.00 $50.50   

Ave Farm Price ($/bu) $6.20 $12.60   
 

$5.87 $11.56   

Gross Revenue ($/ac) $1,066 $636 $1,703 
 

$1,009 $584 $1,593 

Var. Oper Costs ($/ac) $299 $209 $508 
 

$299 $209 $508 

Net Revenue ($/ac) $767 $427 $1,195 
 

$710 $375 $1,085 

Total Crop Revenue $460,368 $256,470 $716,838 
 

$425,849 $224,872 $650,721 

   Without Biodiesel       
 

    ($66,117) 

     
      

  Assumptions   Value   Assumptions   Value 

Sows 841     
 

841     

Pigs/litter 8.50 
 

  
 

8.50 
 

  

Litters/yr 2.24 
 

  
 

2.24 
 

  

Pigs Finished 16,013  
 

  
 

16,013  
 

  

Hog Price ($/cwt) $63.85  
 

  
 

$63.19  
 

  

Sow price ($/hd) $140.00 
 

  
 

$138.60 
 

  

Market weight (lbs) 270  
 

  
 

270  
 

  

Cost to wean 12# Pig $44.70   $757,949   $44.54   $755,095 

Cost to finish to 270#       
 

      

Corn $6.20 
 

$1,226,380 
 

$5.87 
 

$1,160,217 

Soybean Meal $377.67 
 

$360,359 
 

$429.20 
 

$409,526 

DDGS $224.13 
 

$60,800 
 

$235.30 
 

$63,830 

Other Direct   
 

$407,912 
 

  
 

$407,912 

Indirect Costs   
 

$526,383 
 

  
 

$526,383 

Credit for on farm feed   
 

-$460,368 
 

  
 

-$425,849 

Total Costs     $2,879,416  
 

    $2,897,109  

REVENUE       
 

      

Marketings     $2,760,499 
 

    $2,714,118 

Cull Sows   
 

$65,934 
 

  
 

$65,275 

Total Revenue     $2,826,433 
 

    $2,779,393 

Net Profit from Hogs     ($52,983)       ($117,716) 

   Without Biodiesel       
 

    ($64,734) 

Net Profit Hogs & Crops     $663,855       $533,005 

   Without Biodiesel       
 

    ($130,851) 
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Conclusion 

The biodiesel industry has a significant positive impact on the Iowa agriculture economy.  Increased 

demand for soybean oil and other vegetable oils and fats supports higher prices for corn, soybeans, 

soybean and industrial grade corn oil, cattle and hogs.  In addition increased demand for feedstocks to 

produce biodiesel also increases the value of cattle and hog byproducts such as tallow, lard and choice 

white grease.  These higher values are reflected in the market price for hogs and finished steers.  

Without the demand for fats and oils from the biodiesel industry, revenue from marketings would decline. 

As a consequence of these impacts Iowa farmers who grow corn and soybeans benefit from higher net 

revenues as do Iowa cattle and hog producers.  Finally, Iowa ethanol producers benefit from increased 

revenue provided by increased demand and higher prices for industrial grade corn oil. 

Without a viable biodiesel industry, the entire Iowa agriculture sector would suffer reduced profitability 

and lost revenue.  
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Answers to Questions in Agricultural Sector Impacts White Paper 

1. There are about 325 million acres of prime major grain cropland in the U. S.---most of which is in 

the Midwestern states. Current corn ethanol production of about 13 billion gallons annually 

requires about 45 million acres of prime farmland to grow the corn to produce that level of 

ethanol. Assuming that about two-thirds of the corn used is lost for food consumption (that is 

not available for animal feed) the net corn acres going to ethanol are about 30 million acres or 

nearly 10% of all US prime crop land. Soybeans, wheat and even rice acreage planted has 

declined because of the demand for corn for ethanol. Corn acres planted this year are expected 

to exceed 96 million acres or well above the 80 million os so acres planted in corn prior to 2004. 

 

Corn, soybean, wheat have significantly higher market prices than was the case for 2004 and 

prior after adjusting for inflation. These higher prices are caused directly by corn ethanol and 

the RFS. There is no idle prime cropland in the U.S.  If you take 30 million acres out of the 325 

million acres available for major grain production and devote it to corn ethanol  for fuel you 

have in fact raised the prices of these crops well beyond what they would have been without 

the RFS. The corn lobbyists have argued that the increase in yield per acre planted would assure 

that abundant supply of corn would be available and prices would not rise. But yields have 

increased very little so this theory is so much BS. Only a paid lobbyist or individuals who have 

not passed third grade arithmetic would argue that the RFS is not responsible for the sharp and 

major price increases in these major crops.  

 

Further, the RFS has resulted in sharply lower exports of US corn and other major crops. The RFS 

lowers U. S. oil imports by a tiny bit (if any) while at the same time lowering U.S. corn exports. 

What is even more absurd is the U. S. taxpayer has subsidized U. S. corn exports since the 1950s 

at a cost of tens of billions of dollars so that the domestic corn growers would have a place to 

sell their corn. The RFS is rapidly eliminating U. S. corn exports and the corn lobbyists seem to 

have memory failure when it comes to remembering that US taxpayers subsidized corn exports 

for the past 60+ years and continue to do so at substantial cost.  

 

2. Overall, in the U.S. the RFS has not increased aggregate physical output of the major grain crops. 

The RFS has caused a huge increase in the real prices of major grains. That is the reality! 

 

3. EPA has been an advocate for corn ethanol since the author’s days in the White House OMB 

circa 1970-1997. EPA has pushed for corn ethanol even though it has major and adverse 



environmental impacts. EPA officials appear to care less about the environment and the 

enormous adverse environmental impacts caused by corn ethanol. These adverse impacts 

include air, water, degradation and increases in GHG emissions. Anyone that trusts EPA on 

ethanol whether its corn or cellulosic is clueless. No, EPA has not and cannot do objective 

economic or environmental analysis and was dead wrong to deny the waiver based on the facts. 

EPA is taking its marching orders from the White House and the White House is out soliciting 

campaign funds from Midwestern state RFS interests  for the 2014 elections. Why would anyone 

think that EPA would do an objective analysis on the waiver request? 

 

4. It does not matter what authority is given to EPA via the Clean Air Act the politically imposed 

answer will be the same and, that is, take care of the RFS interests and screw the consumers and 

taxpayers. EPA and the CAA should not be in the business of directing the nationwide fuel 

content of gasoline. This is a return to the failed energy policies of the 1970s when the 

petroleum allocation act was law. The RFS is its twin brother. 

 

5. The RFS has caused food prices to be sharply higher for the reasons cited in the answer to 

question 1. Go to several poor countries and talk with the poorest of the poor and ask them 

how they are coping with higher major grain prices worldwide. 

 

6. None, cellulosic ethanol is a theory invented by the environmental lobbyists to try and offset the 

major environmental damage done by corn ethanol. After nearly six years and massive federal 

subsidies for cellulosic ethanol there is still not significant continuous commercial production. 

The 2022 RFS mandate of 16 billion gallons of annual production in that year is less likely than 

the U.S. launching a human colony on Mars by 2022. Only in Washington would such fiction be 

spoken let alone believed and enacted into the RFS. A congressional member that voted for the 

RFS in 2007 is in the same science fiction category as one that would proposed selling snowballs 

to Eskimos in the middle of winter. 

 

There is now a mountain of evidence that shows cellulosic ethanol on the scale mandated by the 

RFS will never be economic nor even technically feasible. Worse yet, the environmental 

lobbyists, desperate to show progress on cellulosic, are actually pushing  sugar cane or energy 

cane crops that require farmland currently  used for food production. 

 

Once again, common sense suggests that after six years of offering $3+ per gallon plus of federal 

subsidies the stuff is not economic and never will be. Only the Department of Navy with billions 

of Defense dollars to waste has been stupid enough to pay a reported $27 a gallon for cellulosic 

ethanol when you can buy all the petroleum based fuels needed for less than $3 a gallon. 

 

7. None. Cellulosic is neither technically or economically feasible. Worse yet, the U.S. now has a 

glut of domestically produced crude oil and NGLs and the same goes for Canada. Why would 

anybody with a high school diploma or better waste any more time and money on cellulosic 

ethanol? It must be all those big time investors with very few bucks at risk who are bound and 



determined to create a few more failures like Fisker, Solendra, etc---as long as the US taxpayers 

take nearly all the investment risk and suffer the vast majority of losses. 

 

8. No, only those who believe in the tooth fairy or those who are on the federal dole would believe 

this. 

 

9. World population continues to grow and each day there are increasing numbers of higher 

income folks in countries like China, India, etc who now want meat in their daily diet. These 

changes are resulting in increased world demand for major grains beyond what could be 

supplied at 2004 and prior prices. The result is corn ethanol has forced major grain prices 

substantially higher.  

 

In sum, the RFS has transferred a tremendous amount of wealth to Midwest state corn and soybean 

farmers and farmland owners. Farmland values in these states have quadrupled or better since 2004. 

Crop prices in real terms are three times what they were in 2004 and prior. Massive federal subsidies 

continue in the form of deeply subsidized crop insurance to corn and soybean farmers, a $1.01 per 

gallon tax subsidy for cellulosic production, etc, etc. The RFS has gifted trillions of dollars of wealth to  

less than 300,000 corn/soybean farmers in the Midwest states. Of these, less than 70,000 are large scale 

operations and this privileged group has taken most of the trillions in benefits from the RFS. Conversely, 

US food consumers/taxpayers have to pay these trillions of dollars. They get no benefit because 

petroleum is readily available at a lower cost than corn ethanol.  





April 29, 2013 
 
The Honorable Fred Upton  
Chairman  
House Energy & Commerce Committee  
2125 Rayburn House Office Building 
Washington, DC 20515  

The Honorable Henry Waxman  
Ranking Member  
House Energy & Commerce Committee  
2125 Rayburn House Office Building 
Washington, DC 20515  

 
Dear Chairman Upton and Ranking Member Waxman: 
 
The livestock and poultry groups appreciate your leadership with the release of a white paper 
reviewing the agricultural impacts due to the renewable fuel standard (RFS). Please find below 
comments submitted on behalf of: 
 
American Meat Institute 
American Sheep Industry Association 
California Dairies, Inc. 
Milk Producers Council 
National Cattleman’s Beef Association 
National Pork Producers Council 
National Turkey Federation 
North American Meat Association 
 
In addition, please find attached a study entitled “The RFS, Fuel and Food Prices, and the Need 
for Reform” completed by Dr. Tom Elam of FarmEcon on behalf of the listed organizations. We 
look forward to working with you and your staff as this issue progresses within the committee.  
 
 
 
   

Animal Agriculture Impacts due to the RFS 
 
Effects of the RFS versus market forces in bringing about the rapid 2007-2012 increase in U.S. 
ethanol production, and the corn that it has taken off the market, is central to this discussion. If 
the RFS has played little or no role, then there is no need to reform the current program. If the 
RFS is a significant driver, is distorting markets, and the market has played a secondary role, 
then a debate is in order. 
 
Iowa State’s FAPRI econometric model has generated results that suggest that lowering the RFS 
would have little impact on corn prices of ethanol production. The implication reached was that 
it is market forces that are the primary driver. 
 
However, there are two facts in evidence that strongly suggest that the role of the RFS has been 
the primary force in the rapid development U.S. corn-based ethanol. 
 



First is the simple fact that nowhere in the world have we seen any significant biofuel production 
created without strong government support in the form of mandates and/or subsidies. 
Everywhere you look, markets have not been the primary drivers. China, Canada and the EU, 
once strong proponents of biofuels, have backed away from increasing biofuel production by 
mandates and subsidies. The U.S. RFS program is by far the most ambitious biofuel mandate in 
the world, and we have seen the most rapid increase in ethanol production on record.  
 
If biofuels were a marketplace phenomenon, driven by business people who see market-based 
opportunities, we would see biofuel investments without mandates and subsidies. We do not see 
those free market investments happening on any significant scale. The RFS is the primary 
driving force behind U.S. ethanol production, and the RFS debate is of vital importance. 
 
The second fact in evidence is the biofuel sector’s strong negative reaction to this debate. If the 
sector had any faith in its ability to maintain and grow its market based on the merits of its 
products it would not object strenuously to RFS reform. The leadership of the ethanol industry is 
fully aware that if the support of RFS mandates is reduced or eliminated, their business will 
suffer. This fact further validates the RFS as the key driver behind ethanol industry growth. 
 
 
1. What has been the impact of the RFS on corn prices in recent years? What has been the 
impact on soybean prices? Have other agricultural commodity prices also been affected? 
 
The RFS has been the major driver in increasing corn use for ethanol production, and causing 
corn stocks to decline to crisis levels. In a market-driven world, ethanol would be priced 
competitively with gasoline. That has never been true in the entire history of the industry. Once 
relegated to niche additive markets for octane enhancement and oxygenation, ethanol was 
originally worth a premium to gasoline. At current production levels, ethanol is being used for its 
energy content, about 67% of gasoline. At current (April 18, 2013) gasoline price levels ethanol 
has a market value of about $1.80 per gallon for its energy content. The national average 
wholesale price was about $2.70 today. At $1.80 per gallon, an ethanol plant can afford to pay 
only $3.80 per bushel for corn. At $2.70 per gallon for ethanol, the affordable corn price for an 
ethanol producer is $6.55 per bushel. Thus simple, one day, example of how far from true market 
value the RFS has taken corn prices is typical of what has been driving daily corn prices since 
2008. 
 
A secondary effect has been increased corn price volatility. Compared to 2000-2006, corn price 
volatility has doubled since the RFS became law. The RFS has driven corn use growth faster 
than production. The result is stocks chronically depleted to minimum levels, causing market 
prices for corn and other agricultural commodities to swing wildly on the whims of the weather. 
 
Corn is by far the most important food ingredient in U.S. agriculture. Other farm commodity 
prices are correlated with corn. That list includes wheat, soybean meal, sorghum, barley, oats, 
and hay. In addition, by-product feed prices such as distillers’ grains, wheat milling by-products, 
edible fats, meat and bone meal and oilseed milling are all influenced by corn prices.  
 
 



2. How much has the RFS increased agricultural output? How many jobs has it created? 
Have any jobs been lost? What is the net impact on the agriculture sector? 
 
We need to discount 2012 because of the weather disaster that reduced crop production. 
However, using 2012 data, since the RFS arrived in 2008, total corn, wheat and soybean 
production have not grown. In fact, corn production declined 10.8%, soybean production 
increased 1.6%, and wheat production is down 9.2%. If we go back one year, to 2011, and 
compare to 2008, corn production was up 2.2%, soybeans up 4.2% and wheat was down 20%. 
While 2012 weather has played a role, since the current RFS was created total major crop 
production has not materially increased. 
 
The jobs question is difficult to answer, but if we look objectively at jobs created by various corn 
using industries the answer is that increased ethanol has undoubtedly destroyed more jobs than it 
created. 
 
Using a recent 2013 Renewable Fuels Association study, there were 11,971 direct jobs in the 
nation’s ethanol companies in 2012. According to a 2009 American Meat Institute study there 
are 524,500 direct jobs in meat and poultry processing. Both estimates are for direct employment 
only, and do not include indirect and induced effects. 
 
If we include indirect and induced jobs, the Renewable Fuels Association study claims a total of 
383,260 total jobs that are affected by ethanol production. This implies that every ethanol plant 
job supports, in a meaningful way, another 32.5 jobs in the economy. That “jobs multiplier” of 
32.5 is about 10 times what is generally accepted by economists.  
 
The similar 2009 American Meat Institute study claimed a jobs multiplier of 2.4, and total direct, 
indirect and induced jobs of 1,269,500. The bottom line is that just the meat and poultry portion 
of food production supports a much larger labor force than the entire fuel ethanol industry. 
 
Scaling jobs to the amount of corn used also shows large differences. A million tons of corn used 
to produce meat and poultry supports over 3,600 direct jobs. That same volume of corn used by 
the ethanol sector supports only 145 jobs. Including indirect and induced employment (as 
claimed by the respective industry associations), a million tons of corn supports 5,117 ethanol-
related jobs and 8,119 meat and poultry-related jobs. The ethanol industry claim is based on a 
jobs multiplier that is significantly higher than generally accepted.  
 
To the extent that the RFS has diverted corn from food to fuel production, jobs have been lost. It 
is not just current jobs that were lost, but job creation opportunities that were not realized 
because food production was constrained. 
 
From 2007 to 2012, over 27.9 million tons of combined corn and distillers’ grains were removed 
from total food production, of which meat and poultry processing is only a portion. Ethanol 
producers’ corn use, net of distillers’ grain returned to food production, increased about 40.6 
million tons over this same period. Given the vastly different direct job multipliers, far more 
direct jobs, existing and potential, were destroyed in meat and poultry processing than were 
created by ethanol producers.  



 
 
3. Was EPA correct to deny the 2012 waiver request? Are there any lessons that can be 
drawn from the waiver denial? 
 
The waiver petition should have been granted. Record-high corn prices, distress in the food 
sector, corn exports that declined by 50%, the closing of numerous ethanol plants, and 
skyrocketing D6 ethanol RIN values are all symptoms of severe economic distortions caused by 
the RFS. Market forces should have been allowed to allocate the limited corn supply. 
 
The lesson learned is that the EPA should not have the sole power to judge waiver requests. 
 
 
4. Does the Clean Air Act provide EPA sufficient flexibility to adequately address any 
effects that the RFS may have on corn price spikes? 
 
No, it does not. The current mechanism is cumbersome, inflexible and does not fairly weigh the 
effects on all affected parties. The Clean Air Act should be amended, or the entire conventional 
fuel RFS should be removed. 
 
 
 
5. What has been the impact, if any, of the RFS on food prices? 
 
Food prices are covered extensively in the paper submitted with these comments. Since the RFS 
was implemented in 2008, food price inflation has gone from slightly slower than general 
inflation to 60% higher than general inflation. Food affordability that had been increasing 
steadily since 1950 suddenly reversed that trend, and food started to become less affordable. 
Higher food costs are damaging the economy’s ability to create jobs, and holding down 
consumers’ ability to increase discretionary spending. As stated at the beginning, much of the 
reversal in food affordability is the result of the RFS, and the market distortions it has caused. 
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Executive Summary 

Current U.S. biofuels policy contains escalating corn-based ethanol blending requirements (the 
Renewable Fuel Standard - or RFS) that do not automatically adjust to energy and corn market realities. 
That same policy contains cellulosic ethanol requirements that do not reflect the fact that the biofuels 
industry, despite decades of effort and large subsidies, has failed to develop a commercially viable 
process for converting cellulosic biomass to ethanol. 

Corn-based ethanol blending requirements have pushed corn prices, and thus ethanol production costs, 
so high that the market for ethanol blends higher than 10 percent is essentially non-existent. That same 
policy has also destabilized corn and ethanol prices by offering an almost risk-free demand volume 
guarantee to the corn-based ethanol industry. Domestic and export corn users other than ethanol 
producers have been forced to bear a disproportionate share of market and price risk. 

Consumers have seen food prices increase faster than general inflation since the current RFS was 
enacted in 2007. Food affordability has stopped the long term trend of improving, and is deteriorating. 

Job creation in the food sector has been substantially reduced by the diversion of corn to ethanol 
production. Almost 1 million potential food sector jobs that could have been created from 2007 to 2011 
were not. Diversion of corn to ethanol production is one contributing factor to the prolonged recession 
in the U.S. labor market. 

Increases in ethanol production since 2007 have made little, or no, contribution to U.S. energy supplies, 
or dependence on foreign crude oil. Rather, those increases have pushed gasoline supplies into the 
export market. Domestic gasoline production and crude oil use have not been reduced. If the RFS is 
made more flexible, and ethanol production shrinks due to market forces, we can easily replace ethanol 
with gasoline currently being exported. 

This paper will argue that it is time to reform the current RFS. Corn users other than the ethanol industry 
need assurance of market access in the event of a natural disaster, and a sharp reduction in corn 
production. Ethanol producers should fully share the burden of market adjustments, along with 
domestic food producers and corn export customers. Ethanol prices should reflect the fuel’s energy 
value relative to gasoline, not a corn price that is both inflated and destabilized by the inflexible RFS. 

Finally, the RFS schedule should be revised to reflect the ethanol industry’s inability to produce 
commercially viable cellulosic fuels. Policy should reflect reality when that reality does not reflect 
substantial and undeniable barriers to achieving policy goals. 

Key Points 

• Current ethanol policy has increased and destabilized corn and related commodity prices to the 
detriment of both food and fuel producers. Corn price volatility has more than doubled since 2007. 

• Following the late 2007 increase in the RFS, food price inflation relative to all other goods and 
services accelerated sharply to twice its 2005-2007 rate. 

• Post-2007 higher rates of food price inflation and declines in food affordability are associated with 
sharp increases in corn, soybean and wheat prices. 

• On an energy basis, ethanol has never been priced competitively with gasoline. 
• Ethanol production costs and prices have ruled out U.S. ethanol use at levels higher than E10. As a 

result, we exported 1.2 billion gallons of ethanol in 2011 and 740 million in 2012. 
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• Due to its higher energy cost and negative effect on fuel mileage, ethanol adds to the overall cost of 
motor fuels. In 2011 the higher cost of ethanol energy compared to gasoline added approximately 
$14.5 billion, or about 10 cents per gallon, to the cost of U.S. gasoline consumption. Ethanol tax 
credits (since discontinued) added another 4 cents per gallon. The 2012 cost was reduced to $7.6 
billion by the expiration of the conventional biofuel tax credit (VEETEC). 

• Using measures of gasoline prices and oil refiner margins, from 2000 through 2012 there was no 
statistically significant effect of increased ethanol production on gasoline prices or oil refiner 
margins.  
o Both statistical models showed very weak, statistically insignificant, associations between 

increased ethanol production and gasoline prices and oil refiner margins. 
o Factors that do account for gasoline prices and refining margins include: crude oil prices, crude 

oil inventories, gasoline inventories, net gasoline exports (exports minus imports), seasonality, 
and supply disruptions caused by hurricane Katrina, refinery outages, and methyl tertiary butyl 
ether (MTBE) gasoline additive withdrawal. 

o A similar model from Iowa State University found a negative effect of increased ethanol 
production on refiner margins and gasoline prices. That model used flawed methodology. 
Projected 2011 effects are unrealistic. 

• In the U.S., the January 2007, through December 2012, increase in ethanol production had no effect 
on: 1) gasoline production; 2) crude oil imports; 3) crude oil consumption; or 3) refinery utilization. 

• From January 2007, through December 2012, increased ethanol production displaced gasoline in the 
U.S. fuel supply, but did not cause reduced gasoline production. The displaced gasoline was 
exported. Gasoline consumption declined by more than the ethanol displacement, further boosting 
gasoline exports. In effect, the 2007 to 2012 increase in ethanol production has been exported. 

• Declining U.S. oil imports are being caused by increased U.S. crude oil production, and higher 
refinery yields, not increased ethanol production. 

• Abandonment of the conventional biofuel RFS would not affect overall U.S. fuel supplies, but would 
tend to reduce the volatility and level of corn and other important agricultural commodity prices to 
the benefit of both food and fuel producers. 

• Given the realities of cellulosic biofuels, the RFS program should be amended to reflect the lack of 
technological progress in this area, and potential risks to the environment. 

Ethanol Prices and Production Costs 

Supporters of current ethanol policy have claimed that ethanol is saving American motorists money. 
That claim is partially based on the fact that ethanol typically sells for less per gallon than gasoline. The 
problem with that claim is that engines do not run on gallons, they run on energy. On an energy basis 
gasoline and ethanol are very different fuels. 

Earlier in the modern history of ethanol use in motor fuels its main purpose was for a combination of 
octane enhancement and as a fuel oxygenator. In more recent times, with the dramatic increase in 
ethanol production, those limited markets have become saturated. To go beyond use as a fuel additive, 
and compete with gasoline as a fuel, ethanol must be priced competitively based on its energy content. 
This section will show that ethanol continues to be priced at a premium that prevents its widespread use 
beyond the universally authorized E10 (90% gasoline, 10% ethanol) blend level. The fact that substantial 
amounts of ethanol were exported in 2011 when the E10 market became saturated supports that fact. 
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Ethanol’s value as a fuel is established by its energy content relative to competing fuels. Despite its 
higher octane rating, gallon of ethanol has only 67 percent of the net energy of a gallon of gasoline1. As 
a result, in current gasoline engine technology, fuel mileage per gallon declines as ethanol content 
increases. Fuel mileage per BTU is approximately equal between gasoline and ethanol. This fact was 
born out in a tightly controlled test performed by Oak Ridge National Laboratory and the National 
Renewable Energy Laboratory2. To quote from that study (page 3-1): 

“The following trends from E0 to E20 were found to be statistically significant. Fuel economy decreased (7.7% on 
average), consistent with the energy density reduction associated with ethanol blending (in limited tests, this trend 
was observed to continue to E30).” 

Ethanol must sell at a significant discount to gasoline to achieve equal fuel cost per mile. If ethanol 
blends higher than 10 percent are not competitively priced, the result will be failure of those fuels to 
achieve significant sales. That has been the fate of E85. According to recent Department of Energy 
statistics, ethanol blends of more than 55 percent account for only 1,000 barrels per week out of total 
gasoline production of about 8.8 million barrels per week. Ethanol blends under 55 percent, almost 
entirely E10, account for about 94 percent of U.S. gasoline production3. There is little, or no, room for 
E10 to grow further, and E85 cannot grow due to its high cost. E15 will likely suffer a similar fate. 

The Nebraska Energy Office publishes monthly averages of 87 octane unleaded gasoline and ethanol 
prices at Omaha fuel terminal rack locations4. These averages represent ethanol prices near the center 
of U.S. ethanol production. They are among the lowest ethanol and gasoline prices in the country. This 
comparison is thought to be representative of relative prices across much of the United States. From 
January 1982, until February 2013, ethanol has never been priced at energy parity with 87 octane 
unleaded gasoline. The relative ethanol price has declined since 2000 as the octane and oxygenator 
markets have become saturated. However, since the current RFS was adopted in late 2007, ethanol 
energy has averaged a 60 percent average premium to gasoline at Omaha blending locations.  

Ethanol Price as Percent of 87 Octane Gasoline Energy 
Omaha, Nebraska, January 1982 to February 2013 

 
                                                           
1 Ethanol contains 76,100 BTUs per gallon compared to 114,100 for 87 octane gasoline. 
2 National Renewable Energy Laboratory. “Effects of Intermediate Ethanol Blends on Legacy Vehicles and Small Non-Road 
Engines, Report 1 – Updated.” NREL/TP-540-43543. February 2009. 
3 Department of Energy. Weekly Refiner & Blender Net Production, 4 Week Average. Found at 
http://www.eia.gov/dnav/pet/pet_pnp_wprodrb_dcu_nus_w.htm. Accessed 4/17/2013. 
4 Nebraska Energy Office. Ethanol and Unleaded Gasoline Average Rack Prices. Found at 
http://www.neo.ne.gov/statshtml/66.html, Accessed 4/17/2013. 

Key Point: 
 
Ethanol is an expensive fuel. Compared 
to 87 octane unleaded gasoline at 
Omaha, Nebraska fuel terminals the 
cost of ethanol per gallon of gasoline 
energy has been higher than gasoline 
every month since 1982. Higher 
relative values prior to 2007 reflect an 
ethanol octane enhancement and 
oxygenator value premium. Recent 
declines in the ratio reflect a spike in 
wholesale gasoline prices. 

http://www.eia.gov/dnav/pet/pet_pnp_wprodrb_dcu_nus_w.htm
http://www.neo.ne.gov/statshtml/66.html
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In 2011, the United States exported 1.2 billion gallons of ethanol, and 740 million gallons in 2012. A 
major reason was that ethanol’s energy is more expensive than gasoline, and thus E85 cannot be priced 
competitively in the U.S. market. 

Another way to look at the ethanol price premium compared to gasoline is ethanol’s price difference per 
gallon of gasoline energy. As the next chart shows, the energy-equivalent per gallon price difference has 
declined only slightly since the 1980s. Since the current RFS was enacted in late 2007, the average price 
difference was $1.20 per gallon premium for ethanol energy versus gasoline energy. From January, 1982 
until December 2007, the average was a $1.36 per gallon premium for ethanol energy. Again, ethanol 
energy has not been priced competitively with gasoline since 1982. 

Not only has the ethanol energy price premium remained at high levels, the volatility of the premium 
has doubled. The standard deviation of the ethanol energy premium was $0.268 per gallon from 1982 to 
mid-2005, when the first RFS was enacted. Since then the standard deviation was $0.516 per gallon. A 
recent journal article by Bruce A. Babcock and Lihong Lu McPhaila shows that the RFS is a major cause of 
this increased volatility for both ethanol and corn prices5. 

Ethanol Price Premium/Gallon Gasoline Energy Equivalent 
Omaha, Nebraska, January, 1982 to February, 2013 

 

The impact of this increased volatility on fuel markets is difficult to understate. Gasoline blenders and 
their retail customers who might want to sell E85 have been discouraged by the state of flux in gasoline 
versus ethanol pricing. This pricing instability has likely been a detriment to installation of E85 fueling 
stations and flex-fuel auto purchases. As will be shown later, much of this increased volatility can be 
traced back to the impact of the inflexible RFS on corn use, corn inventories, and corn prices. 

The most significant ethanol production cost is corn. Since the first RFS schedule in 2005, the corn cost 
in a gallon of ethanol has increased from about 50 percent to more than 80 percent of total ethanol 
production costs. Corn costs for ethanol producers have also been much more volatile. The increased 
volatility of corn costs is directly attributable to large increases in mandated corn use for ethanol 
production, resulting lower corn stocks, and increased corn price volatility. 

                                                           
5 Bruce A. Babcock and Lihong Lu McPhaila. Impact of US biofuel policy on US corn and gasoline price variability. Energy. 
Volume 37, Issue 1. January 2012. 

Key Point: 
 
Ethanol is an expensive fuel. 
Since 1982, relative to 87 octane 
gasoline, ethanol energy has 
been priced at about a $1.30 
higher per gallon of gasoline 
energy. That premium has 
declined slightly since 2007, but 
remains nearly as high on 
average as it was prior to the 
current RFS. Since the original 
2005 RFS, the volatility of the 
price premium has doubled. 
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Increases in corn prices since 2005 are primarily the result of both higher mandates for corn-based 
ethanol production and higher energy prices. Each played a significant role, and they reinforced each 
other in their corn price effects. Absent the RFS mandates and higher oil prices, corn prices would be 
much lower today. How much each of the driving forces affected corn prices and ethanol production is 
debatable, but there is no doubt that both were important. 

The next chart shows the 2000-2011 crop year average farm level corn prices versus the ratio of ending 
stocks-to-use. Clearly, as the stocks-to-use ratio declines there is a tendency for corn prices to rise. 

Season-Average Corn Price vs. Stocks-to-Use Ratio 
(Year is Year of Harvest, Black Line is Trend)) 

 

Less obvious than the increase in corn prices has been in the increase in their volatility. The next graph 
shows the 13 week standard deviation of weekly Central Illinois elevator corn bids. The volatility 
obviously increases markedly after the 2007 RFS. This higher volatility has increased business risks for all 
corn users. The result has been the bankruptcy of a number of ethanol companies and food producers. 

13 Week Standard Deviation of Central IL Elevator Corn Bids 
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Key Point: 
 
The increased demand for 
corn that has been partially 
the result of the inflexible RFS 
has caused corn stocks to 
decline to near-record low 
levels relative to total corn 
use. Tighter stocks have 
caused higher corn prices for 
all users, including ethanol 
producers. 

Key Point: 
 
Tighter stocks shown in the 
chart above have also caused 
much higher corn price 
volatility for all users, 
including ethanol producers. 
This higher volatility has 
substantially increased 
business risks, resulting in a 
number of bankruptcies of 
ethanol and food producers. 
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The impact of higher corn prices on ethanol production costs is shown in the following chart. Prior to the 
RFS, corn accounted for about a $0.60 cost per gallon of ethanol. The corn cost per gallon is now in the 
$2.50 to $2.75 range. Looking at the cost of just the corn used in ethanol for per gasoline-equivalent fuel 
energy produced, that cost is currently in the $3.75 to $4.10 range. This cost alone is well above recent 
wholesale prices for 87 octane unleaded gasoline.  

Corn Cost Impact on Ethanol Production Cost6 

 

Corn Prices and Food Production Costs 

Corn is one of the key commodities used in U.S. food production. It enters the food chain via a wide 
range of products, but meat, poultry and dairy are the major users. Ranked by wholesale value of 
primary commodities, corn dwarfs the second and third ranking commodities, soybean products and 
wheat. Distiller’s Grains (DGs), an animal feed by-product of ethanol production, are included with corn 
to arrive at the total value of corn used for U.S. food production.  

Top Three U.S. Food Production Commodities, by Value, 2012/2013 Crop Year7 

 
                                                           
6 Source: Iowa State Ethanol Plant Profitability Model. Found at http://www.extension.iastate.edu/agdm/energy/xls/d1-
10ethanolprofitability.xls. Accessed 4/17/2013 
7 USDA. World Agricultural Supply and Demand Estimates. April, 2013. DGs statistics are estimated based on ethanol 
production, exports and year-to-date prices. 

Commodity Units
Domestic Food 
Production Use Price

Value/Cost, 
$ Million

Corn
   Corn as Grain Bushels 5,787                     $6.90 $39,930
   DGs from Corn Tons 33.7 $270 $9,099
Total Corn $49,029

Soybeans
   Soybean Meal Tons 29,900                   $425 $12,708
   Soybean Oil Million Pounds 13,200                   $0.49 $6,468
Total Soybeans $19,176

Wheat Bushels 1,386                     $7.80 $10,811

Key Point: 
 
Higher corn prices have 
increased the cost of ethanol 
production. Corn now 
represents over 80 percent of 
the cost of ethanol versus 40-
50 percent prior to the RFS. 
Higher ethanol prices are 
acting as a choke point on use 
of ethanol at blends higher 
than 10 percent. 

http://www.extension.iastate.edu/agdm/energy/xls/d1-10ethanolprofitability.xls
http://www.extension.iastate.edu/agdm/energy/xls/d1-10ethanolprofitability.xls
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Not only is corn important on its own, corn prices also influence wheat, soybeans and other important 
commodities. As corn prices have risen, so have prices of the other two major commodities. Increases in 
prices of these three major food production items have driven costs of U.S. food production significantly 
higher since the first RFS was introduced in 2005. 

Cost of Corn, Soybean Products and Wheat Used In U.S. Food Production8 
Crop Years 2005-2012 

 

By 2012, the annual farm level cost of the three commodities had risen from $26.6 billion in 2005 to 
$79.0 billion, more than tripled. The cumulative cost increase over the 2005-2012 was $229.2 billion.  

It should come as no surprise that the cost of food has increased much faster than overall inflation since 
2005. The following table shows consumer level price inflation for selected food categories, and all items 
other than food, between calendar years 2005 and 2012. The time periods are before and after the 2007 
RFS came into force. Overall price inflation of items other than food, even including energy, declined 
dramatically after December, 2007. The decrease was largely due to the 2008-2009 recession. In 2005 to 
2007, food prices increased 9.6 percent, slower than the all items other than food increase of 10.5 
percent. From 2008 to 2012 food prices increased 13.3 percent, all other items increased only 8.3 
percent. Total inflation for all items other than food slowed by 21.2 percent from the period before the 
RFS compared to the period after. Food inflation increased 37.8 percent faster. Food categories that 
depend heavily on grains any edible oils saw even more rapid inflation increases after the RFS. 

U.S. Price Inflation, Food, All Items Other than Food and Selected Food Categories9 
Before and After the 2007 RFS 

 

                                                           
8 USDA. World Agricultural Supply and Demand Estimates. Various issues, 2005-2013. Value is domestic use times price. 
9 Bureau of Labor Statistics. Consumer Price Index Database. Found at http://www.bls.gov/cpi/data.htm. Accessed 4-17-2013. 

Commodity 2005 2006 2007 2008 2009 2010 2011 2012
% Increase 
2005-2012

Corn
   Corn as Grain $12,310 $21,177 $30,454 $26,382 $23,057 $32,126 $37,152 $39,930 224%
   DDGS from Corn $946 $1,782 $3,333 $3,118 $3,478 $6,884 $8,266 $9,099 861%
Total Corn $13,256 $22,959 $33,787 $29,500 $26,536 $39,011 $45,418 $49,029 270%

Soybeans
   Soybean Meal $5,782 $7,059 $11,138 $10,181 $9,537 $10,470 $12,708 $12,708 120%
   Soybean Oil $3,845 $4,947 $7,985 $4,656 $5,081 $7,479 $6,468 $6,468 68%
Total Soybeans $9,626 $12,006 $19,123 $14,837 $14,618 $17,948 $19,176 $19,176 99%

Wheat $3,677 $4,507 $6,234 $8,034 $5,206 $6,430 $10,811 $10,811 194%
Total Cost $26,559 $39,472 $59,143 $52,371 $46,360 $63,389 $75,404 $79,016 198%
Cumulative Increase $12,912 $45,496 $71,308 $91,109 $127,939 $176,783 $229,240

From: January-2005 January-2008 Change in
CPI Category and Ratio                                                                        To: December-2007 December-2012 Inflation
All CPI Items Other Than Food (Includes Energy) 10.5% 8.3% -21.2%
All Food 9.6% 13.3% 37.8%
Cereals and Bakery Products 9.4% 16.6% 76.6%
Meats, Poultry, Fish, and Eggs 8.3% 16.3% 96.7%
Fats and Oils 5.0% 29.6% 493.1%

http://www.bls.gov/cpi/data.htm
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The rapid increase in the last three categories should come as no surprise. They all make heavy use of 
the three basic commodities shown in a table above. Ethanol from corn and biodiesel from soybean oil 
are both targeted by the 2007 RFS fuel blending mandates. Wheat and soybean prices have risen with 
corn due to the potential for corn to take wheat and soybean acreage, and the potential for wheat to 
substitute for corn in animal feeding. 

Some studies have shown little or no contemporaneous, month-to-month, relationship between corn 
prices and consumer food prices. However, the effects are not month-to-month or limited to corn, but 
cumulative and spread across other basic commodities. Post-2007 food prices, especially categories that 
make heavy use of corn, wheat and soybean products, accelerated much rates much faster than overall 
inflation. The 2008-2009 recession had little negative effect on longer term food prices because those 
were being pushed up by the artificial demand of RFS mandates that increased faster than the ability to 
produce corn, wheat and soybeans. 

In addition, ethanol production costs and ethanol prices were also increased by the 2007 RFS. The result 
was that ethanol has been priced out of all blends except E10. Thus, the United Sates is producing 
surplus ethanol that cannot be sold here, and was having to export significant surplus ethanol until the 
2012 crop disaster forced reductions in ethanol production! 

Food Affordability Has Been Profoundly Affected 

A major U.S. long term economic trend has been increasingly affordable food. Affordability has been 
commonly measured as the percent of disposable income spend for food. The trend is not a straight 
line; affordability improvement has been slowing over time, but was still trending down until 2006. Since 
2006 this trend has reversed, and that reversal is the largest since 1950. Increasing food affordability has 
freed up income for spending on all other consumer goods and services, helping the economy grow and 
add jobs. 

Since 2007, food prices are increasing compared to all other prices, and consumers’ food costs are now 
increasing relative to the long term trend. The last time the gap grew in a manner similar to the current 
experience was during the 1970s when farm commodity prices boomed as a result of growing grain and 
soybean exports. The current gap is much larger than that one. 

Personal Consumption Expenditures for Food (PCEF): Percent of Disposable Personal Income (DPI) 
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The graph above shows this departure from the long term affordability trend. Food spending is shown as 
a percent of disposable (after tax) personal income.  

With a R2 of 0.988, the 1950-2005 affordability trend line (orange) is a near perfect fit to the actual data 
(green). The blue line is 2006-2012 actual data, the red line is the 1950-2005 trend projected from 2006 
to 2012. A declining trend shows improving food affordability. The blue line trends up, and indicates 
declining affordability. The gap between the 2012 actual and trend food affordability is about $160 
billion in food spending. 

The increasing food affordability gap is related to the sharp increase in post-2007 commodity prices. 
With a very long and involved chain of production and supply of all the items that use major crops, 
increases in their prices do not immediately show up at the supermarket or restaurant. In fact, short 
term volatility in major crop prices rarely show up at the consumer level. But, with the sustained price 
increases since 2005, we are now seeing major impacts on food production costs, retail food prices, and 
restaurant menu prices. 

Looking at the record of corn prices and food affordability (measured as percent of disposable income 
spent for food, see next chart) there is a clear relationship between changes in corn prices and food 
affordability. As already mentioned, corn prices affect markets and prices for other farm products, so 
when corn prices rise as they have since 2005, other farm product prices will go up too, adding pressure 
to increase retail prices of a broad range of food prices. 

$2005 Corn Prices and Food Affordability, Deviations from Trend, 1950-2012 

 

The graph above shows the relationship between constant dollar (using the 2005 base year Personal 
Consumption Expenditures (PCE) price deflator) corn price deviations from trend versus food 
affordability deviation from trend. Due to the high year-to-year volatility of corn prices, a 4 year moving 
average of the corn price trend deviations is used. The data are, again, 1950 to 2012. An increase in food 
spending as a percent of DPI is a reduction in food affordability. 

Costs to the Average Food Consumer, Family of Four and the U.S. Economy: The post-2005 increase in 
food costs relative to trend has had added significant expense to family food bills and the nation’s food 
expense. The table below details these food cost increases versus the long term affordability trend. 
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In current 2012 dollars, the average person saw a 2012 food bill that was $514 higher than trend. For a 
family of four, the increased cost above the trend was $2,055. 

For the country’s food spending, the actual above-trend 2012 food bill was $162 billion. In perspective, 
the increase in food spending is about the same as annual consumer spending on either vehicle repairs, 
college education, or telecommunications. Given the outlook for sustained high major crop prices 
through mid-2013, we are likely to see another very large 2013 food bill increase. 

Food Cost Increases Versus 1950-2005 Trend 

Year

Per Capita  
Actual- 

Trend Cost, 
$2005

Per Capita 
Actual-

Trend Cost, 
$Actual

Family of 4 
Food Cost, 

$Actual

Family of 4  
Actual-Trend 
Cost, $Actual

Total Economy 
Actual-Trend 
Cost,  Billion 

$2005

Total Economy 
Actual-Trend 
Cost,  Billion 

$Actual
2006 $79 $82 $15,589 $326 $24 $24
2007 $132 $139 $16,255 $557 $40 $42
2008 $116 $126 $16,754 $504 $35 $38
2009 $230 $250 $16,484 $1,002 $71 $77
2010 $238 $264 $16,807 $1,057 $74 $82
2011 $371 $423 $17,736 $1,690 $116 $132
2012 $440 $514 $18,017 $2,055 $139 $162  

Of the $162 billion above-trend total food cost increase for the 2012 U.S. food bill, about $70 billion, or 
44%, is due to 2005-2012 price increases for grains, soybean products, DDGS and hay. These are the 
major commodities used to produce our meats, eggs, dairy products, bread, bakery products, cereal, 
and are also included in a wide range of other supermarket and restaurant food items. In addition, costs 
for a wide variety of other related minor agricultural commodities have also increased.  

The RFS was a major factor behind the increased corn demand that led to higher food prices and 
increased family spending. Nowhere in the world has there been any major biofuel production sector 
created without similar mandates or heavy subsidies. Absent the RFS and its blending mandates, the 
industry would not have the market power to create these disruptions to the nation’s economic fabric 
and food production sector. 

Has Increased Ethanol Production Created or Destroyed Jobs? 

Direct versus Indirect and Induced Jobs: Economic activity in any sector will create activity in other 
sectors. Indirect jobs are created when, for example, a construction project in the meat processing 
sector creates jobs for the construction sector. For meat and poultry, indirect jobs are also created in 
the very large food wholesaling, retailing and foodservice sectors. Induced jobs are created when direct 
employees in a sector spend their income for goods and services in other sectors. For example, when an 
ethanol plant employee visits a doctor, jobs are supported in the medical care sector.  

Drawing the line on what to count and not to count in indirect and induced jobs is always arbitrary. 
Direct jobs are the only ones we can count with a high degree of precision. 

Impact on Direct Post-Farm Processing Jobs: If we examine corn use numbers in the context of post-
farm processing sector direct jobs that are part of food versus fuel value-added chains, there is a 
dramatic difference. Each million tons of corn plus DDG used to produce meat and poultry supports 
3,602.3 direct jobs in processing alone (524,500 ÷ 145.6). The same number for ethanol processing is 
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159.8 direct jobs (11,971 ÷ 74.9), only 4.4% as many per ton of corn used as meat and poultry 
processing. Clearly, diverting corn from meat and poultry production to ethanol reduces the net 
employment opportunities. 

Direct Jobs per Million Tons of Corn/DDG Use and Indirect/Induced Jobs Multipliers 
Ethanol versus Meat and Poultry Processing 

 

Direct employment in meat and poultry processing is over 32 times the number directly employed by 
ethanol processors. Put another way, for every direct job at risk in the ethanol industry, there are more 
than 32 direct jobs at risk in meat and poultry value-added sectors. Or, put another way, corn used in 
meat and poultry production creates more than 32 times the number of direct jobs than the same 
amount of corn used in ethanol production. Unintended consequences of the RFS are putting large 
numbers of current and potential food sector jobs at risk in exchange for minimal job gains in ethanol 
production and value. 

A recent Renewable Fuels Association employment study claimed an added 32.5 indirect and induced 
jobs per direct employment job in the ethanol industry. The meat and poultry study claimed a more 
modest 2.4 jobs. Given the vastly lower post-processing value added to ethanol versus meat and 
poultry, the higher jobs impact multiplier for ethanol is extremely dubious. 

Impact on Indirect and Induced Post-Farm Jobs: As shown in the table above, both meat and poultry 
and ethanol production affect many jobs outside their direct value chains. Indirect jobs are those that 
support the activities of the value adding process, but are defined as belonging to other economic 
sectors. These jobs include equipment and services suppliers, construction, hired transportation, travel, 
government employees, and a myriad of other occupations that support the direct employment sector. 
Induced jobs are those supported by the income earned by direct and indirect jobs holders. Induced jobs 
span the entire economy. 

The methodology used to estimate the number of indirect and induced jobs is, by its nature, somewhat 
arbitrary. In theory, all economic activity has some degree of impact on all other economic activity. 
Some of those impacts are major, and easily observable. Construction work on a meat processing or 
ethanol plant obviously causes meaningful impact on the local construction sector, and its suppliers. A 
million gallons of ethanol produced in the U.S. has a theoretical, but not meaningful or measurable, 
impact on European grain production and associated jobs. Drawing the line between meaningful and 
negligible impacts will always involve judgment on where to stop counting. However, these impacts are 
very real. 

Item Value
Direct Jobs in Ethanol Processing Sector 11,971           
Direct Jobs in Meat and Poultry Processing Sector 524,500        
Million Tons of Corn Used in Ethanol Production Net of DDG Production 74.9               
Million Tons of Corn and DDG Used in Meat and Poultry Production 145.6             
Direct Jobs per Million Tons of Corn and DDG Used in Ethanol Processing Sector 159.8             
Direct Jobs per Million Tons of Corn and DDG Used in Meat and Poultry Processing Sector 3,602.3         

Claimed Indirect and Induced Jobs in Ethanol Processing 383,260        
Assumed Ethanol Processing Jobs Multiplier 32.5               
Claimed Indirect and Induced Jobs in Meat and Poultry Processing 1,269,500     
Assumed Meat and Poultry Processing Jobs Multiplier 2.4                  
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Both meat and poultry groups and the ethanol industry have published recent indirect and induced job 
impact estimates. A 2011 study sponsored by the Renewable Fuels Association claimed 401,600 direct, 
indirect and induced jobs are associated with ethanol production10. The Renewable Fuels Association 
estimate implies that a million tons of corn used in ethanol production affects 5,359 jobs (401,400 ÷ 
74.9).  

According the 2009 American Meat Institute (AMI) study, 1,794,000 direct, indirect and induced jobs are 
involved in meat and poultry production and processing11. Meat and poultry production and processing 
system touches 10,749 jobs per million tons (1,794,000 ÷ 166.9), or 2.0 times the number of ethanol 
jobs. Even accepting very dubious ethanol industry indirect and induced jobs claims, corn used to 
produce meat and poultry creates significantly more employment.  

A 2012 study for the U.S. poultry (broilers, turkeys and eggs) industry, using the same model employed 
by Renewable Fuels, estimated 327,400 direct jobs and a total of 1,337,030 direct and indirect jobs.12 
The total number of jobs affected is similar to the AMI study. Many of those jobs are in the processing, 
retailing and foodservice sectors that overlap both poultry and other meats. 

Evidence of Economic Damage and job Losses from Employment Statistics: One symptom of reduced 
meat and poultry consumption shows up in recent declines in indirect food sector jobs. From 2002 to 
2007 direct employment, on a full time equivalent (FTE) basis, in food production, processing, retailing 
and foodservice increased by 751,000. From 2007 to 2011 (2012 data are not available as of this time), 
employment in the same area declined by 195,000 FTE jobs. The net swing in job creation was 941,000 
jobs. This change in job creation is partially attributable to the declines in meat and poultry consumption 
in 2007-2011 versus 2002-2007. 

Full Time Equivalent Direct Employment in Food-Related Sectors (000s)13 

 

 

 

Has Increased Ethanol Production Reduced Gasoline Prices? 

A recent Iowa State working paper14 claimed to show that increased ethanol production lowered the 
average 2011 gasoline price by $1.09 per gallon. To get that result the authors used an indirect, 

                                                           
10 Data Source: Renewable Fuels Association, Contribution of the Ethanol Industry to the Economy of the United States, 2011. 
11 Data Source: American Meat Institute, The Meat and Poultry Industry Economic Contribution Study: 2009 
12 Data Source: The Poultry and Egg Industry Economic Contribution Study: 2012 
13 Data Source: Bureau of Economic Analysis: National Income and Product Accounts Tables 

Industry 2002 2007 2011
Agriculture, Farming 747             643             643             
Food processing 1,689          1,622          1,575          
Food stores 2,558          2,527          2,454          
Food Service 6,718          7,671          7,596          
Total Food Related FTE Employees 11,712       12,463       12,268       
Net Change 751             (195)            
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convoluted, calculation based on a highly dubious statistical model, since refuted by both this study and 
a more complete analysis from MIT and UC Davis15.  

With a more direct approach using actual (not the arbitrarily deflated data used in the Iowa State study) 
energy prices, several statistical models were estimated. All show that increased ethanol production 
from January 2000 through February 2012 had no statistically significant effect on gasoline prices or oil 
refiner margins. Furthermore, simple trends of gasoline energy equivalent ethanol production and U.S. 
gasoline exports show that increased ethanol production since 2007 has added nothing to the U.S. fuel 
supply. Rather, the increase in ethanol production has shifted U.S. gasoline from domestic use to 
exports. 

Statistical Models 

To estimate an impact of ethanol production on gasoline prices or oil refiner margins, an approach 
similar to the Iowa State paper was taken. Two models were used. Both of the models are based on 
monthly data for January 2000 through December 2012. All energy data are from the U.S. Department 
of Energy, Energy Information Administration. 

Model 1: Gasoline Prices, Crude Oil Prices, Ethanol Production and Other Related Factors:  

The New York harbor conventional gasoline, regular grade, monthly average price (cents per gallon) was 
explained using the following factors: 

1. U.S. Crude Oil Composite Acquisition Cost by Refiners (Dollars per Barrel) 
2. U.S. Fuel Ethanol Production (Thousand Barrels) 
3. U.S. Percent Utilization of Refinery Operable Capacity (Percent) 
4. U.S. Ending Stocks Excluding Strategic Reserves  (Thousand Barrels) 
5. U.S. Motor Gasoline Ending Stocks (Thousand Barrels) 
6. Net Gasoline Exports (Exports-Imports, Thousand Barrels) 
7. Monthly Seasonal Effects 
8. Katrina Effect, September to October 2005 
9. MTBE Effect, April to August 2006 
10. 2007 Refinery Outages Effect, March to July 2007 

Except for ethanol production and net gasoline exports, all of the factors were statistically significant. 
The model shows that ethanol production had a small positive, but statistically meaningless, effect on 
gasoline prices. The estimated equation explained 98.7 percent of the variation in gasoline prices. Crude 
oil prices were by far the leading driver of gasoline prices.  

The model shows that increasing ethanol production was very weakly associated with higher, not lower, 
gasoline prices. While interesting, the model really shows that increasing ethanol production did not 
depress, or increase, gasoline prices. Crude oil prices are the major driver. 

Detailed results for both models are in the appendix to this study. 

                                                           
14 Xiaodong Du and Dermot J. Hayes. The Impact of Ethanol Production on U.S. and Regional Gasoline Markets: An Update to 
2012, Working Paper 12-WP 528. Center for Agricultural and Rural Development. Iowa State University. May 2012.  
15 Christopher R. Knittel and Aaron Smith. Ethanol Production and Gasoline Prices: A Spurious Correlation. Giannini Foundation 
for Agricultural Economics. University of California Davis. July 12, 2012 
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Model 2: 3:2:1 Crack Spread, Crude Oil Prices, Ethanol Production and Other Related Factors:  

This model closely resembles the Iowa State paper 3:2:1 crack spread model. There are two major 
differences. The Iowa State paper deflated the crack spread by the Producer Price Index (PPI) of crude 
energy material. This version uses the actual, non-deflated, crack spread. The Iowa State model also did 
not include crude oil prices as a driver of the margin, or the MTBE and refinery outage events. 

The “Crack Spread” is a common measure of refiner margins above the cost of crude oil. It is the 
weighted value of two major refiner products, gasoline and distillate fuel oil, minus crude oil cost. It is 
the value of 2 barrels (84 gallons) of gasoline, 1 barrel (42 gallons) of distillate fuel oil, versus the total 
value of the price of three barrels of crude oil. For February 2012 the crack spread was: 

Gasoline Value: $3.044/gallon x 42 gallons per barrel x 2 barrels = $255.70 
+ Fuel Oil Value: $3.196/gallon x 42 gallons per barrel x 1 barrel = $134.23 
- Crude Oil Value: $107.19/barrel x 3 barrels = $321.57 
= $68.36 per 3 barrels of crude oil; or $22.79 per barrel of crude oil, the value used in the model. 

The variables used to explain the crack spread are the same as used in Model 1. The results are also 
almost the same. Ethanol production had a small negative, but statistically meaningless, effect on the 
crack spread. Net gasoline exports were also statistically insignificant. All statistically significant variables 
had the expected direction of influence on the crack spread.  

The model explained 73.6 percent of the variation in the crack spread.  

Conclusions 

Measures of gasoline prices and oil refiner margins were used to model the effect of increasing ethanol 
production on those prices and margins. The monthly data used spanned January 2000 through 
December 2012. In the models increasing ethanol production was statistically insignificant in explaining 
wholesale gasoline prices or refiner margins. 

The overall conclusion is that increasing ethanol production over the 2000-2012 period had no 
significant effect on wholesale gasoline pricing or refiner margins.  

In both models net gasoline exports were also statistically insignificant. Increased ethanol production 
has caused gasoline exports to increase, but those increased exports have not depressed gasoline prices 
or refining margins.  

Why Do These Results Differ from Iowa State’s Paper? 

There are several items that contribute to the differences between the Iowa State results and these. 

For the 3:2:1 Crack Spread version there are three major differences. The Iowa State version deflated 
the spread by a Producer Price Index (PPI) for crude energy materials. This study did not deflate the 
crack spread, but used actual data. This study also included crude oil price effects, an important variable. 

The deflation of the crack spread may have produced a spurious result in the Iowa State version. Their 
model showed a statistically significant negative effect of increasing ethanol production on the spread. 
However, deflating that spread by the cost of energy materials causes it to not increase as fast as the 
actual raw data. Thus, with the crack spread increases held down in a time of increasing ethanol 
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production and energy costs, there is a measured negative effect, even if one does not exist in the 
actual, non-deflated, data. 

A second major difference is that both models in this paper included crude oil prices as a variable to 
explain the crack spread. The reason is that oil refineries use some oil in their processing. As crude oil 
prices increase, the crack margin should also increase to cover those higher costs. The model results 
confirm this effect. The effect of crude oil cost is positive, highly significant, and contributes to the 
different model results. 

Finally, all of this paper’s price and margin models include the effects of major March-July 2007 refinery 
outages that caused petroleum product prices and margins to increase over those months. The effect is 
statistically significant. Also included is an April-August 2006 gasoline price and margin increase 
associated with the withdrawal of the MTBE additive in several areas of the country. The effect is 
statistically significant. Neither of these market disruptions was considered in the Iowa State paper.  

Using a more complete model, and actual prices and refiner margins, the effects of increased ethanol 
production on gasoline prices and oil refiner margins shown in the Iowa State model disappear. 

Other Iowa State Paper Issues 

There are several other issues with the Iowa State paper’s results. The Iowa State 3:2:1 crack spread 
model uses a deflated spread to estimate the impact of increasing ethanol production. They then use 
that result to project an actual price difference for gasoline. Mixing deflated model results and actual 
non-deflated price data is statistically problematic.  

Gasoline Price Margin over Crude Oil Price, 2000-February, 2011 

 

More significantly, the Iowa State authors do not seem to realize that their extrapolated $1.09 per 
gallon increase in 2011 gasoline price relative to the crude oil price would cause major changes in 
supply-side market behavior (preceding graph). The 2000-2011 average gasoline crack price spread was 
27.8 cents per gallon. The 2011 margin averaged 37.1 cents. A $1.09 increase in that margin would lead 
to refineries quickly increasing gasoline production and reducing gasoline exports. The increase in 
gasoline supply available to the U.S. market would largely, likely entirely, wipe out the higher gasoline 
price. 
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IA State $1.09  2011 Gasoline Price EffectKey Point: 
 
The Iowa State finding that 
2011 gasoline prices would 
have been $1.09 higher 
without ethanol production 
increases is out of line with 
historical prices and the fact 
that we are producing large 
gasoline exports. The actual 
2011 gasoline premium to 
crude oil was 37.1 
cents/gallon. An added $1.09 
makes that margin $1.46. 
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Put simply, a $1.09 gasoline price increase in 2011 would have never happened. There is enough U.S. 
and global spare capacity to produce more gasoline, or the United States could export less, and bring 
gasoline prices down relative to crude oil. 

Has Increased Ethanol Production Increased U.S. Energy Supplies? 

Another fact that supports the lack of impact of increased ethanol production on gasoline prices is that 
more ethanol production has not added to the U.S. energy supply. Rather, ethanol has displaced some 
U.S. gasoline consumption, but not production. The gasoline that was displaced from 2007 to 2012 was 
exported (next chart).  

Monthly Ethanol Production (Gasoline Energy Equivalent) and Gasoline Exports 

 

In the chart above ethanol production was corrected for the fact that ethanol has only 67 percent of the 
energy in gasoline. Net gasoline exports are calculated as exports minus imports. Until about 2009 the 
U.S. was a net gasoline importer, thus the negative exports until then. 

How can the ethanol industry claim that they are adding to the U.S. liquid fuel supply, or affecting 
prices, when ethanol production has had no significant effect on gasoline production? 

The ethanol industry has also claimed that “Ethanol is now 10 percent of the U.S. motor fuel supply.” 
This is a very misleading statement. 

In 2012, about 94 percent of U.S. gasoline was sold as E10, containing 10 percent ethanol by volume, 
but only 6.7 percent by energy content. Measured by volume, and for gasoline alone, the claim is very 
close to the fact. That is far from the whole story. A gallon of ethanol is not a gallon of gasoline, and 
gasoline is a far cry from the entire U.S. liquid fuels supply.  

Gasoline is not the only liquid fuel used in the United States. According to the U.S. Department of 
Energy, 2012 U.S. total liquid fuel consumption was about 5.199 billion barrels. Gasoline-equivalent 
ethanol consumption was about 203 million barrels (table below). U.S. ethanol energy consumption was 
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Key Point: 
 
The increase in ethanol 
production since 2007 has 
displaced U.S. gasoline 
consumption, not added to 
the domestic energy supply. 
All of the energy produced by 
the added ethanol, and more, 
has left the country in the 
form of higher gasoline 
exports and reduced gasoline 
imports. As of the end of 
2012, net gasoline exports are 
almost equal to the gasoline 
equivalent of all ethanol 
production. 
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only 3.9 percent of U.S. liquid fuel consumption, not 10 percent. On a global scale, U.S. ethanol energy 
production contributed well under 1 percent of global liquid fuels consumption. 

 

U.S. Ethanol Production Versus U.S. and Global Liquid Fuels Consumption 

 

 

Does Ethanol Save Motorists Money? 

The ethanol industry claims that increased use of ethanol fuel is saving motorists’ money. We have 
already shown that higher ethanol production has had no effect on gasoline prices. That claim is also 
based in part on the fact that ethanol now typically sells for less per gallon than gasoline. Once again, a 
gallon of ethanol displaces only 0.67 gallons of gasoline. On an equal energy basis, a gallon of ethanol 
has never sold for less than a gallon of gasoline. 

2011 Wholesale Level Cost of U.S. Ethanol Consumption16 

 
 

The table above shows that the 2012 ethanol price premium added about $7.6 billion to motorists’ fuel 
bills. That cost was about half of 2011. Elimination of the conventional ethanol tax credit on January 1, 
2012 saved $5.7 billion in federal outlays, and reduced the wholesale ethanol price by about $0.40 cents 
per gallon. The lower ethanol price reduced the cost of ethanol in the E10 blend that was 94% of sales. 

 
Has Increased Ethanol Production Reduced U.S. Crude Oil Imports? 

One claim made by the ethanol Industry is that ethanol substantially reduces U.S. oil imports. On the 
surface, that may seem obvious. The logic is that ethanol replaces gasoline, and if less gasoline is 

                                                           
16 Sources: Ethanol and gasoline prices are from the Nebraska Energy Office. Ethanol consumption is from the Department of 
Energy, Energy Information Administration.  

Item 2012, 000 Barrels
U.S. Ethanol Consumption, Gasoline Equivalent 202,549                 
Total U.S. Liquid Fuels Consumption 5,199,910             
Ethanol Percent of U.S. Liquid Fuels 3.9%
U.S. Ethanol Production, Gasoline Equivalent 212,166                 
Global Liquid Fuels Consumption 32,499,600           
U.S. Ethanol Percent of Global Liquid Fuels 0.65%

Item 2012
Gasoline Average Price per Gallon $2.95
Ethanol Average Price per Gallon, Gasoline Equivalent $3.54
Ethanol Price Premium per Gallon $0.59
Billion Gallons of Ethanol Consumed 12.95
Ethanol Cost to Motorists, $Billion $7.61

Actual Ethanol Average Price per Gallon $2.37
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consumed we need to import less oil. The real world is not that simple. Increased ethanol production 
since 2007 has not replaced U.S. crude oil imports. Rather, since 2007, increased ethanol production has 
increased gasoline exports. 

The Renewable Fuels Association claims that 2011 ethanol production reduced U.S. oil imports by 485 
million barrels17. However, on an energy basis the U.S. consumed only 188 million barrels of ethanol in 
2011. How can 188 million barrels replace 485 million barrels?  

The claim is apparently based on the theory that for every barrel of ethanol production there is no need 
to import all of the crude oil used to produce that barrel of gasoline. Since a barrel of crude oil yields 
about half a barrel of gasoline, the theory is that a barrel of ethanol actually replaces more than one 
barrel of crude oil imports. The first problem with this theory is that if the U.S. did reduce crude oil 
imports, there would less production of all crude oil-based fuels, and other products other than 
gasoline. The U.S. would then need to import those other products. So, about half of the 485 million 
barrel claim makes no contribution to reducing dependency on imported petroleum. It does not matter 
if it is imported crude oil or refined products, both represent dependency on “foreign oil.” 

A second problem is that a barrel of ethanol actually replaces only 0.67 barrels of gasoline. U.S. fuel 
ethanol use in 2012 was about 281 million barrels. That is the energy of 188 million barrels of gasoline, 
and the most gasoline that fuel ethanol could have replaced.  

If there is any replacement of crude oil and refined product imports, the actual maximum reduction in 
foreign dependency is about 40 percent of the claimed amount. Even that claim may not be true if U.S. 
gasoline production did not decline in line with the increase in gasoline energy equivalent ethanol 
production. Data from the Department of Energy will show if U.S. gasoline production declined, or not. If 
gasoline production declined, it is also expected that there would be declines in the other major refinery 
production stream, distillate fuel oil used to make diesel, heating oil and jet fuel. 

The next table summarizes 2007 to 2012 U.S. production and use for gasoline, ethanol, distillate fuel oil 
and crude oil use. U.S. finished gasoline production, net of the ethanol it includes, has increased, not 
declined, since 2007. Since gasoline consumption declined, gasoline net exports have increased more 
than production. That means that the U.S. demand for the oil needed for gasoline production has not 
declined at all. Use of crude oil did decline slightly, but that was due to increased refinery fuel yields, not 
refined product supply reductions. 

 

 

U.S. Gasoline and Ethanol, Production, Trade and Consumption, 2007-201218 

                                                           
17 http://ethanolrfa.org/pages/ethanol-facts-energy-security, Accessed April 17, 2013 
18 These estimates use definitions that are different from the U.S. Department of Energy 

http://ethanolrfa.org/pages/ethanol-facts-energy-security
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From 2007 to 2012, actual U.S. gasoline production and gasoline net exports both increased. Gasoline 
supplied to the U.S. market declined, ethanol use increased, and on balance total gasoline and ethanol 
(on an energy basis) declined. On balance, all the gasoline displaced by ethanol, plus a significant 
amount of ethanol, was exported. Net gasoline exports increased by more than twice the increase in 
ethanol blending use. Net gasoline exports of 134,069,000 barrels in 2012 were more than the 2007-
2012 111,025,000 barrel increase in ethanol blending (gasoline energy equivalent). Crude use declined, 
but not due to refined fuel product production reductions. 

One way to look at what happened as a result of increased ethanol production is that the RFS has forced 
almost all of the 2007-2012 ethanol production increase to be used in the U.S. In a very real sense, all of 
the energy contained in the 2007-2012 ethanol production increase was actually exported in the form of 
gasoline because there was no market for it here! We could have exported all of that 111,025,000 
barrels of 2007-2012 increased ethanol production (gasoline energy equivalent) and still been a net 
gasoline exporter in 2012! 

In other words, the 2007-2012 increase in ethanol production increased the global energy supply, but 
that energy was exported from the U.S. in the form of gasoline. Increased ethanol production since 2007 
has not increased U.S. motor fuel consumption, or reduced crude oil use, or crude oil imports. That fact 
helps make sense out of the statistical model results that show no impact of increasing ethanol 
production in gasoline prices. 

A major factor in reduced crude oil imports and use was increased total refiner fuel yield. As shown in 
the next table, the total gasoline and fuel oil yield increased from 71.6 percent in 2007 to 74.3 percent in 
2012. Refiners reduced gasoline yields slightly due to its declining consumption. Versus 2007 yields, the 
yield increase saved 149 million barrels of 2012 crude oil use. 

But, why did oil refiners continue to produce more gasoline when ethanol production was increasing? 
Gasoline is not the only important fuel produced from crude oil. Diesel, aviation and heating fuels made 
from distillate fuel oil are also very important to refiners. Total demand for those products was 
increasing from 2007 to 2012. Ethanol cannot replace any of those other refinery products. 

 

Refinery Yields, Two Major Products  

Year

Finished 
Gasoline 

Production - 
Ethanol Used 

(Thousand 
Barrels)

Gasoline 
Net Exports 
(Thousand 

Barrels)

Gasoline 
Production - 
Net Exports 
(Thousand 

Barrels)

Ethanol Used for 
Blending  

(Thousand 
Barrels, Gasoline 

Equivalent)

Gasoline 
Production - Net 

Exports + Ethanol   
Used (Thousand 

Barrels, Gasoline 
Equivalent)

U.S. Refinery 
and Blender 

Net Production 
of Distillate 

Fuel Oil 
(Thousand 

Barrels)

U.S. Refinery 
and Blender 
Net Input of 

Crude Oil 
(Thousand 

Barrels)
2007 Actual 2,914,011      (104,248)    3,018,259    91,524                  3,109,783              1,508,530         5,532,097       

2008 Actual 2,938,589            (47,541) 2,986,130    127,356                3,113,486              1,571,539         5,361,287       

2009 Actual 2,965,771      (10,210)      2,975,981    161,440                3,137,421              1,477,534         5,232,656       

2010 Actual 3,020,517      58,954       2,961,563    191,542                3,153,105              1,541,503         5,374,094       

2011 Actual 3,008,762      136,539     2,872,223    199,168                3,071,391              1,637,771         5,404,347       

2012 Actual 2,947,293      134,069     2,813,224    202,549                3,015,773              1,639,606         5,492,025       
2007-12 Change 33,282           238,317     (205,035)      111,025                (94,010)                  131,076            (40,072)           
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To meet the demand for fuels other than gasoline, and keep refineries running at efficient rates, oil 
companies had to maintain crude oil use even as ethanol supplies grew and gasoline sales fell. With U.S. 
gasoline consumption on the decline, and ethanol adding to the gasoline supply, refiners simply started 
to produce slightly less per barrel of oil, and export more, gasoline to balance their total fuels supply and 
demand. 

RFS Impact on Corn and Meat Market Conditions 

In the post-RFS era grain and soybean prices have reached record-high prices, and volatility levels are 
the highest seen in modern history. Such an outcome is to be expected given the fixed nature and size of 
the RFS blending mandates versus forces of nature that largely determine biofuel feedstock production. 

Consequences of high, volatile, grain and soybean prices have been detrimental to both the food and 
ethanol fuel sectors, and the overall economy. As was pointed out earlier, since 2007 food price inflation 
has accelerated to double the pre-2007 rate relative to non-food prices. Higher food prices, and their 
impact on food spending, have acted as a drag on post-2007 economic growth, and recovery from the 
2008-2009 recession. Job creation has also been slowed. 

The effects of the fixed RFS can be seen in the next table that details the 2005 to 2012 corn supply and 
use situation. The 2007 RFS promise of guaranteed ethanol use helped drive corn used for ethanol from 
1.6 billion bushels in the 2005/2006 crop year to 5.0 in 2011/2012 before the 2012 crop disaster forced 
use down to 4.55 billion in 2012/2013. That increase in ethanol use forced higher prices and significant 
rationing of corn among feed users and export customers. 

Feed use of corn declined from 6.2 billion bushels in 2005/2006, to only an estimated 4.4 billion in 
2012/2013. Part, but not all, of the decline in corn feeding was offset by the increase in distillers’ grains 
that are a by-product of ethanol production.  

There are no official USDA estimates of distillers’ grains production or stocks, but export data are 
available. To estimate distillers’ grain feed use a standard yield of 18 pounds of 10 percent moisture 
distillers’ dried grains with solubles (DDGS) per bushel of corn used for fuel ethanol production was 
assumed. That production volume was then factored up to from 10 percent to 14 percent moisture, the 
standard for corn. That supply was assumed to substitute for corn on a 1:1 basis. That is, 56 pounds of 
14 percent moisture DDGS was assumed to replace one bushel of corn. Exports were subtracted from 
production to obtain domestic supply. DDGS has no use other than feeding, and inventory data are not 
available, so the entire domestic supply was assumed to be fed in the year of production. 

Even with the add-back of DDGS, total feed use of corn plus DDGS declined from about 6.6 billion 
bushels in 2005/2006, to an estimated 5.7 billion bushels in 2012/2013. 

Year Gasoline Yield
Distillate Fuel 

Oil Yield

Total Gasoline 
and Distillate 
Fuel Oil Yield

2007 45.5% 26.1% 71.6%
2008 44.2% 27.8% 72.0%
2009 46.1% 26.9% 73.0%
2010 45.7% 27.5% 73.2%
2011 44.9% 28.9% 73.8%
2012 45.2% 29.1% 74.3%
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Corn exports declined from about 2.1 billion bushels in 2005/2006 to an estimated 0.8 billion bushels in 
2012/2013. 

Both of these declines in use are the result of farm level corn prices increasing from $2.00 for the 
2005/2006 crop year to almost $7.00 in 2012/2013. Higher corn prices (and associated increases in 
wheat and soybean product prices) have dramatically raised the costs of producing meat and poultry. 
Our former export customers have turn largely to South America for their corn needs. 

April 10, 2013 USDA Corn Production, Supply and Demand Estimates19 

 

In the domestic market, the sharp increases in corn prices after 2007 have led to higher prices for foods 
that make heavy use of corn. Meat and poultry production has been heavily affected. Higher prices for 
these commodities have forced price rationing among consumers, and per capita consumption has 
declined to levels not seen since 1991 (next chart). 

The post-2007 decline in U.S. meat and poultry consumption is unprecedented. But, so is the current 
RFS that reduces this industry’s access to its basic feedstock, corn. By encouraging the diversion of corn 
to ethanol production, even in times when corn production and stocks were dangerously low, the RFS 
has forced all other users to reduce production to accommodate higher costs. It is no accident that the 
decline in meat and poultry consumption started in 2008, the first year of the current RFS. 

USDA Estimates of Per Capita Total Meat and Poultry Consumption, 1990-201220 

                                                           
19 USDA, World Agricultural Supply and Demand Estimates, April 10, 2013. Years are September 1 crop years. DDGS statistics 
estimated by FarmEcon. 
20 USDA, World Agricultural Supply and Demand Estimates, May 10, 2012 and prior editions. 

Item
2005/ 
2006

2006/ 
2007

2007/ 
2008 

2008/ 
2009

2009/ 
2010

2010/ 
2011 

2011/ 
2012  

2012/2013  
USDA Fcst.

Area Planted (Mill. Ac.) 81.8 78.3 93.5 86.0 86.4 88.2 91.9 97.2
Area Harvested (Mill. Ac.) 75.1 70.6 86.5 78.6 79.5 81.4 84.0 87.4
Yield (Bu/Ac.) 148.0 149.1 150.7 153.9 164.7 152.8 147.2 123.4

Beg. Corn Stocks (Mill. Bu.) 2,114 1,967 1,304 1,624 1,673 1,707 1,128 990
Corn Production (Mill. Bu.) 11,114 10,535 13,038 12,092 13,092 12,447 12,360 10,780
Corn Imports (Mill. Bu.) 9 12 20 14 8 28 29 125
Total Corn Supply (Mill. Bu.) 13,237 12,514 14,362 13,729 14,773 14,182 13,517 11,895
Corn Feed Use (Mill. Bu.) 6,155 5,598 5,938 5,182 5,125 4,793 4,545 4,400
Food/Seed/Ind. Use (Mill. Bu.) 2,981 3,488 4,363 5,025 5,961 6,426 6,439 5,937
   Fuel Ethanol Use (Mill. Bu.) 1,603 2,117 3,026 3,709 4,591 5,021 5,011 4,550
   Est. DDGS Prod. @18 lbs (Mill. Bu. Equiv.) 563 744 1,064 1,304 1,614 1,765 1,762 1,599
   DDGS Exports (Mill. Bu. Equiv.) 50 73 161 204 340 340 309 267
   Est. DDGS Feed Use (Mill. Bu. Equiv.) 513 671 903 1,100 1,274 1,425 1,452 1,333

   Corn + DDGS Feed Use (Mill. Bu. Equiv.) 6,668 6,269 6,841 6,282 6,399 6,218 5,997 5,733
   Other Food/Seed/Ind. Use (Mill. Bu.) 1,378 1,371 1,337 1,316 1,370 1,405 1,428 1,387
Corn Exports (Mill. Bu.) 2,134 2,125 2,436 1,849 1,980 1,835 1,543 800
Corn Net Exports (Mill. Bu.) 2,125 2,113 2,416 1,835 1,972 1,807 1,514 675
Total Corn Use (Mill. Bu.) 11,270 11,210 12,737 12,056 13,066 13,054 12,527 11,137
Ending Corn Stocks (Mill. Bu.) 1,967 1,304 1,624 1,673 1,707 1,128 990 758
U.S. Average Farm Price, Corn, $/Bu. $2.00 $3.04 $4.20 $4.06 $3.55 $5.18 $6.22 $6.90
% Corn Production Used for Fuel Ethanol 14% 20% 23% 31% 35% 40% 41% 42%
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Summary: An inflexible RFS has caused high and volatile corn prices. Extremely small carryover stocks in 
2010/2011 to 2012/2013 caused corn prices to increase to new record levels. Those higher prices 
severely rationed both feed use, resulting meat consumption, and exports. 

The inflexible RFS impact on corn prices and price volatility was studied by Iowa State University. Not 
only would corn prices have been lower, price volatility would also have declined. The Babcock and 
McPhail article cited earlier concluded: 

“We examine the marginal effect of ethanol policies such as the RFS mandates and the blending wall on 
price variability of corn and gasoline. Theoretical and empirical results both suggest that current ethanol 
policies decrease the price elasticity of demand for both commodities, and therefore increase price 
variability. An important implication has to do with the policy actions with respect to biofuels and 
particularly ethanol from corn. Policy actions that result in maintaining or changing the current 
mandates and/or the blend wall should account for their effect on the price elasticity of demand and 
price volatility for corn and gasoline markets.” 

Using a statistical model of gasoline and corn prices the authors ran scenarios with historically low and 
high crude oil prices, and elimination of the RFS. Corn and gasoline price volatility would be reduced 
more with low crude oil prices because the incentives to continue ethanol production would be lower in 
a low energy price environment.  

The authors also included elimination of the 10 percent ethanol blend limit (BW, or blend wall, in the 
table below) in their analysis. That elimination also lowered price volatility, but not by as much as 
eliminating the RFS in the case of low crude oil prices. “Low” and “High” crude oil prices refer not to a 
specific price, but the lower and upper ends of the historical range. Gasoline price volatility is also 
decreased. The results presented in the table below are not surprising. Artificially created, inflexible, 
demand should increase price volatility. 

Price Variability of Corn and Gasoline Under Different Crude Oil Price Scenarios 
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The “CV” is the coefficient of variation. It is the standard deviation of the corn or gasoline price divided 
by the average of the respective price. As such, it is a measure of the volatility of the prices relative to 
their averages. 

RFS Adjustments for Cellulosic Ethanol 

An ambitious RFS schedule and generous tax credits for cellulosic ethanol have completely failed to 
produce any meaningful amount of fuel. The first commercial scale plants (Poet/DSM and DuPont) are 
under construction. They are scheduled to come online in 2014. However, they will cost about $500 
million to build, and have only 55 million gallons-per-year initial capacity, but only if they operates as 
designed.  

The 2014 cellulosic ethanol RFS calls for 1.75 billion gallons of cellulosic ethanol. The 2014 cellulosic RFS, 
and all years beyond 2013, is grossly unrealistic. 

The 2007 cellulosic RFS was recently examined in great detail by the National Research Council21. A 
broad-based, multi-disciplinary, group of experts concluded that meeting the current cellulosic RFS 
schedule is highly unlikely. Extraordinary technical barriers to successful commercialization of cellulosic 
ethanol were described in detail. In addition, the report found significant issues with increased 
greenhouse gas emission goals, cost-efficient feedstock production, increased competition for food crop 
land, increased federal subsidy costs, increased water use, and potential air quality degradation. 

In light of these recent findings, the EPA should reexamine the 2007 RFS schedule for cellulosic ethanol. 
Any cellulosic ethanol RFS should reflect the realities of technical barriers, fuel costs, food production, 
and environmental impact. 

In addition to the technical issues with increased cellulosic ethanol production, there is also a major 
price and competitiveness problem. Corn-based ethanol has already saturated the E10 market. Unless 
cellulosic ethanol is fully price competitive with gasoline, it will be very difficult to move beyond the 
current E10 volume ceiling. Simply put, while there is a blending mandate, motorists will not voluntarily 
buy higher blend levels unless the cost per mile is at least as good as E10. Mandating purchase of a 
product for which there is no purchase incentive will prove to be very difficult. 

                                                           
21 National Research Council. Renewable Fuel Standard: Potential Economic and Environmental Effects of U.S. Biofuel Policy. 
Washington DC. 2011. 

Scenario Corn CV Gasoline CV
High crude oil prices
RFS, BW, and tax credits 0.2654 0.2365
Elimination of BW 0.2008 0.2180
Elimination of RFS 0.2441 0.2295
Low crude oil prices
RFS, BW, and tax credits 0.3043 0.2703
Elimination of BW 0.2952 0.2661
Elimination of RFS 0.2497 0.2518
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The Bottom Line 

Despite overwhelming evidence that the inflexible RFS is causing significant economic harm, and few 
benefits, the EPA refused to grant a RFS waiver in the wake of the 2012 corn crop disaster. The current 
waiver system that relies on the judgment of a single political appointee is broken. The conventional 
biofuel RFS needs to be substantially reformed. 
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Appendix: Gasoline Price Models 

Model 1, Monthly Gasoline Prices, Crude Oil Prices, Ethanol Production and Other Related Factors: 

January, 2000 to December, 2012 monthly average New York harbor conventional gasoline regular spot 
price FOB (Cents per Gallon) is a function of: 

 

n = 156, Degrees of Freedom = 134, R2 = 0.987 

A “T Statistic” of ±1.98 is required to be statistically significant from zero at the 95 percent level. 

Discussion: Except for ethanol production all of the variables are statistically significant and have the 
expected direction of influence. Ethanol production and net gasoline exports were not statistically 
significant. The monthly price level seasonal estimates use December as the base month. 

 

 

 

 

 

 

 

Variable Coefficient T
Constant -92.33935775 -2.326185877
U.S. Crude Oil Composite Acquisition Cost by Refiners (Dollars per Barrel) 2.661642753 45.55229375
U.S. Oxygenate Plant Production of Fuel Ethanol (Million Barrels) 0.075380391 0.20072791
U.S. Percent Utilization of Refinery Operable Capacity (Percent) 1.727789506 4.802931302
U.S. Ending Stocks excluding SPR of Crude Oil and Petroleum Products (Million Barrels) 0.11918305 4.725172965
U.S. Motor Gasoline Ending Stocks (Million Barrels) -0.824142742 -5.767141876
Net gasoline exports (Million Barrels) 0.04983226 0.210245441
Jan 16.03112208 3.860174213
Feb 17.75201631 4.158569722
Mar 10.5352715 2.686626276
Apr 5.162261127 1.301101864
May 0.958144504 0.229422696
Jun -5.694714684 -1.330484275
Jul -9.651037834 -2.192225171
Aug -10.3360385 -2.133427155
Sep -1.862283641 -0.430238169
Oct -8.462763507 -1.926738424
Nov -6.681878724 -1.671766198
Katrina Effect Sept-Oct 2005 33.33642842 4.296622099
MTBE Effect Apr-Aug 2006 21.5025586 4.493252383
2007 Refinery Outages Mar-Jul 2007 27.25898261 5.653795163
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Model 2, Monthly 3:2:1 Crack Spread, Crude Oil Prices, Ethanol Production and Other Related Factors: 

January 2000 to December 2012 monthly average New York gasoline and heating oil prices and the 
crude oil composite acquisition cost by refiners were used to compute the 3:2:1 crack spread ($/barrel). 
The crack spread is modeled as a function of: 

 

n = 156, Degrees of Freedom = 134, R2 = 0.736 

A “T Statistic” of ±1.98 is required to be statistically significant from zero at the 95 percent level. 
 

Discussion: All of the variables have the expected direction of influence. Ethanol production was not 
statistically significant. Net gasoline exports had a negative, and insignificant, effect on the 3:2:1 crack 
spread.  

Constant -33.17838042 -2.435228108
U.S. Crude Oil Composite Acquisition Cost by Refiners (Dollars per Barrel) 0.18145835 9.048244859
U.S. Oxygenate Plant Production of Fuel Ethanol (Thousand Barrels) -4.08342E-05 -0.316811101
U.S. Percent Utilization of Refinery Operable Capacity (Percent) 0.631397725 5.11382022
U.S. Ending Stocks excluding SPR of Crude Oil and Petroleum Products (Thousand Barrels) 3.89383E-05 4.497876255
U.S. Motor Gasoline Ending Stocks (Thousand Barrels) -0.000282767 -5.765201869
Net gasoline exports (Thousand Barrels) -1.10472E-05 -0.135798319
Jan 5.30267672 3.720189262
Feb 5.554682218 3.791249947
Mar 2.44603812 1.817404701
Apr -0.012523 -0.009196162
May -1.876730705 -1.309285103
Jun -3.964723245 -2.69884258
Jul -5.418660026 -3.586162342
Aug -5.526645823 -3.323626663
Sep -2.318905977 -1.560893056
Oct -3.5890465 -2.380765055
Nov -2.517690736 -1.835296485
Katrina Effect Sept-Oct 2005 12.00910082 4.509677446
MTBE Effect Apr-Aug 2006 6.170663751 3.756898444
2007 Refinery Outages Mar-Jul 2007 8.212864375 4.963088033




